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(57) [Abstract] 

[Problems to be Solved by the Invention] 

quality decrease where molded article is superior in 
transparency , and heat resistance accompanies mold fouling 
with formation of cyclic oligomer at time of the melt molding 
is controled, polyester and its manufacturing method which 
give polyester molded article where productivity is improved 
are offered. 

[Means to Solve the Problems] 

From group which consists of aluminum and its compound 
underexisting of condensation catalyst which includes at least 
1 kind which from at least I kind and phosphorus compound 
which are chosen is chosen, liquid phase condensation 
polymerization Process which polyester condensation 
polymerization is done (1) with, Process which polyester 
which is acquired with Process (I) granulation is done (2) 
with, polyester which isacquired with Process (2) under 
certain conditions preparatory crystallization Process whichis 
done (3) with, polyester which is acquired with Process (3) 
under certain conditions the heat treatment solid phase 
polymerization Process which is done (4) with, polyester 
pellet etc which is acquiredwith Process (4) manufacturing 
method . of polyester which consists of treatment step (5) 
which contacts water etc 



[Claim(s)] 
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[Claim 1] 

Including at least 1 kind which is chosen from at least i kind 
and phosphorus compound whichare chosen from group 
which consists of aluminum and its compound , In addition 
from according to need , Sb , Ge, Ti, Co and Mg or other 2nd 
metal-containing compound under existing of condensation 
catalyst which includes at least 1 kind' which is chosen, liquid 
phase condensation polymerization Process which polyester 
condensation polymerization is done (I) with. Process which 
polyester which is acquiredwith Process (1) granulation is 
done (2) with, polyester which isacquired with Process (2) 
under inert gas atmosphere and above glass transition 
temperature (Tg ) andwith temperature of melting point or 
lower preparatory crystallization preparatory crystallization 
process which is done (3) with, manufacturing method . of 
polyester which polyester which is acquired with the Process 
(3) under inert gas atmosphere , solid phase polymerization 
Process which heat treatment is done (4) with,polyester pellet 
which is acquired with Process (4) consists of water treatment. 
Process (5)which contacts water with temperature of melting 
point or lower and makesfeature 

[Claim 2] 

inherent viscosity (IV ) of polyester which is acquired with 
above-mentioned Process (4) (4) is 0.55 - 1.50 dl/g and 
manufacturing method . of polyester which isstated in Claim ! 
which is made feature 

[Claim 3] 

Including at least 1 kind which is chosen from at least 1 kind 
and phosphorus compound whichare chosen from group 
which consists of aluminum and its compound , In addition 
under existing of condensation catalyst which includes at least 
1 kind whichis chosen, liquid phase condensation 
polymerization Process which polyester condensation 
polymerization is done (I) with,passing by Process (2) which 
polyester which is acquired with the Process (I) granulation is 
done from according to need , Sb , Ge, Ti, Co , and Mg or 
other 2nd metal-containing compound polyester pellet which 
it acquires manufacturing method . of polyester which 
consists of water treatment step which contacts water 

[Claim 4] 

oligomer content of polyester pellet which is offered to 
above-mentioned water U-eatment step is 0.5 weight % or less 
and manufacturing method . of polyester which is stated in 
any of Claim 1 -3 which is made feature 

[Claim 5] 

In place of above-mentioned water treatment step it treats 
with phosphorus content aqueous solution , organic solvent 
solution or the phosphorus content organic solvent solution 
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manufacturing method . of polyester which is stated in any of 
Claim 1 -4 which is made feature 

[Claim 6] 

It is a at least I kind where above-mentioned aluminum 
compound is chosen from aluminum acetate , basic aluminum 
acetate , poly aluminum chloride and aluminum 
acetylacetonate and manufacturing method . of polyester 
which is stated in any of Claim 1 ~5 which is made feature 



[Claim 7] 

It is a at least I kind which is chosen from group where 
above-mentioned phosphorus compound consists of 
phosphonic acid compound , phosphinic acid compound , 
phosphine oxide compound , phosphinic acid compound , 
phosphinous acid compound , phosphine compound and 
manufacturing method . of polyester which is stated in any of 
Claim 1 ~6 which is made feature 

(Claim 8] 

polyester condensation polymerization doing product which is 
acquired aromatic dicarboxylic acid or the ester-forming 
derivative and did or by esterification or transesterification of 
ester-forming derivative it is something whichit acquires and 
manufacturing method . of polyester which is stated in any of 
Claim 1 -7 which is made feature 



[Claim 9] 

manufacturing method . of polyester which is stated in any of 
Claim 1 ~8 towhich aforementioned dicarboxylic acid 
includes terephthalic acid makesfeature as main component 
and 

[Claim 10] 

Aforementioned dicarboxylic acid 0-15 mole % contains 
isophthalic acid and/or naphthalenedicarboxylic acid 
manufacturing method . of polyester which is stated in any of 
Claim 1 -9 which ismade feature 

[Claim 11] 

residual amount in polyester of antimony compound which is 
aforementioned 2 nd metal element itis a quantity of 15Q ppm 
or less as antimony atom and manufacturing method . of 
polyester which is stated in any of Claim 1-10 which is 
madefeature 

[Claim 12] 

residual amount in polyester of germanium compound which 
is aforementioned 2 nd metal element itis a quantity of 30 
ppm or less as germanium atom and manufacturing method . 
of polyester which is stated in any of Claim 1-11 which is 
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madefeature 
[Claim 13] 

residual amount in polyester of titanium compound which is 
aforementioned 2 nd metal element itis a quantity of 5 ppm or 
less as titanium atom and manufacturing method . of polyester 
whichis stated in any of Claim 1 which is made feature 

[Claim 14] 

residual amount in polyester of magnesium compound which 
is aforementioned 2 nd metal element itis a quantity of 30 
ppm or less as magnesium atom and manufacturing method . 
of polyester which is stated in any of Claim 1 --I3 which is 
madefeature 

[Claim 15] 

residual amount in polyester of cobalt compound which is 
aforementioned 2 nd metal element itis a quantity of 1 0 ppm 
or less as cobalt atom and manufacturing method . of 
polyester which is stated in any of Claim 1 '-14 which is 
madefeature 

[Claim 16] 

polyester . which is produced with method which is stated in 
the any of Claim 1-15 

[Claim 17] 

manufacturing method . of polyester molded article which 
injection molding or extrusion molding does polyester which 
is stated in Claim 16 and makes feature 

[Claim 18] 

hollow molded article . which consists of polyester which is 
stated in Claim 16 

[Claim 19] 

sheet . which consists of polyester which is stated in Claim 16 
[Claim 20] 

film . which consists of polyester which is stated in Claim 16 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, it regards polyester molded article and 
its manufacturing method which polyester , then become, 
fiirthermore details are superior in transparency » and the heat 
resistance accompany mold fouling with such as formation of 
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cyclic oligomer at thetime of melt molding control surface 
skin roughening and whitening or other quality decrease 
which, polyester , which gives polyester molded article where 
productivity is improved it regards polyester molded article 
and its manufacturing method which then become. 

[0002] 

[Prior Art] 

polyethylene terephthalate (PET ), polybutylene terephthalate 
(PBT ), polyester which is represented in the polyethylene 
naphthalate (PEN ) etc is superior in mechanical property , , 
and chemical characteristic is used casing , of bottle , 
electrical & electronic parts which is a fiber , packing 
and a for magnetic tape or other film or sheet , hollow molded 
article of for example clothing and industrial material use 
according to characteristic of respective polyester , in addition . 
in the engineering plastic molded article or other broad field . 

Especially, bottle which consists of polyethylene terephthalate 
or other saturated polyester , because it issuperior in 
mechanical strength , heat resistance , transparency and gas 
barrier property , is used widely as container and eye 
medicine , cosmetics or other container for juice , carbonated 
beverage , chilled beverage or other beverage filling . 

[0003] 

polyester which designates aromatic dicarboxylic acid and 
alkylene glycol which are a representative polyester as main 
constituent , in case of for example polyethylene terephthalate 
(PET ), produces bis (2 -hydroxyethyl ) terephthalate or other 
oligomer blend with esteriflcation reaction or 
transesterification of terephthalic acid or dimethyl 
terephthalate and ethyleneglycol .liquid phase condensation 
polymerization doing under high temperature , vacuum 
making use of catalyst , after the granulation , solid phase 
condensation polymerization does this and pellet for 
formation is produced. 

In this way, polyester pellet which is produced injection 
molding doing, produces the preform , blow molding such as 
does this preform next doing biaxial stretching it does,it is 
produced by fact that it forms in bottle . 

[0004] 

CT (cyclic trimer ) or other cyclic oligomer are included in 
this polyester bottle , generally. 

As for this cyclic oligomer , from first, furthermore it forms 
that it iscontained in polyester pellet before forming it is 
known anew evenwhen forming. 
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. [0007] 
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this cyclic oligomer , case of bottle production, deposited in 
die vent of the injection molding machine , or interior 
surface , gas air outlet or exhaust pipe of blow molding die 
with so-called mold fouling hadbecome cause of productivity 

decrease. 

Furthermore those where said mold fouling is connected to 
skin roughening and the whitening of bottle surface , impairs 
commercial value . 

[0005] 

From until recently, antimony or germanium compound is 
widely used as the polyester condensation catalyst which is 
used at time of condensation polymerization of polyester a 
this way. 

antimony trioxide with inexpensive , is catalyst which has 
catalytic activity which atsame time is superior, but when this 
you use with addition quantity of the extent where main 
component , namely practical polymerization rate are shown, 
because metal antimony precipitates at time of condensation 
polymerization , mildew and foreign matter occurin 
polyester , become also cause of surface deficiency of film . 

In addition, when it makes molded article or other starting 
material of hollow , hollow molded article where the 
transparency is superior is obtained, it is difficult . 

With warp and weft a this way, antimony is not included 
completely or or polyester which does not include antimony 
as catalyst main component is desired. 

[0006] 

It possesses catalytic activity which is superior other than 
Antimony compound , the germanium compound has already 
been utilized as catalyst which gives polyester which at same 
time does not possess above-mentioned problem „but as for 
this catalyst is a expensive very, problem that and. While 
polymerizing from reaction system to distill it damages easily 
to the outside the system and catalyst concentration of 
reaction system changes and there is a problem inhaving 
possessed problem that control of polymerization 
becomesdiflRcuIt, using as catalyst main component . 

[0007] 

Also examination of condensation catalyst which is 
substituted to antimony-based or the germanium -based 
catalyst is done, titanium compound which is represented in 
tetra alkoxy titanate has beenproposed already, but polyester 
which is produced making use of theseit is easy to receive 
thermal degradation at time of melt molding , it possesses 
problem that in addition polyester colors considerably. 

[0008] 
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On one hand, aluminum compound is inferior to catalytic 
activity generally, it is known. 

As for these inventors , result of diligent research , catalytic 
activity of aluminum compound improves was discovered 
considerably by fact that phosphorus compound isjointly used 
to aluminum compound . 

Furthermore, as for said catalyst system , it is something 
which is superior evenin transparency and heat resistance of 
molded article in comparison with antimony , germanium and 
titanium type catalyst which are a catalyst until recently, but 
at time of the melt molding , as for supression effect of 
oligomers formation which is representedwith CT problem 
that is a insufficient , those which remain as still. 

[0009] 

Like above in warp and wefl , in polymerization catalyst 
which designates metal component otherthan antimony , 
germanium and titanium type as main metal component of 
catalyst , it issuperior in catalytic activity , is superior in 
transparency , possible limit iscontroled manufacturing 
method of polyester which is desired oligomers which atsame 
time is formed at time of melt molding . 

[0010] 

[Problems to be Solved by the Invention] 

It does not include antimony compound , germanium 
compound or titanium compound which before inscribed the 
objective of this invention , possess deficiency as catalyst 
main component , it is superior in heat ageing resistance 
making use of aluminum compound as catalyst metal 
component , foreign matter generation is littleeven in 
transparency being superior, Furthermore it is to offer 
polyester and its manufacturing method which give the 
polyester molded article which controls oligomers which is 
formed at time of the sheet, film or bottle or other melt 
molding . 

[0011] 

[Means to Solve the Problems] 

As for manufacturing method of polyester molded article 
which relates to this invention , including at least 1 kind 
which is chosen from at least 1 kind and phosphorus 
compound which arechosen from group which consists of 
aluminum and its compound , At same time under existing of 
condensation catalyst which includes at least 1 kind which is 
chosen from Sb , Ge, Ti, Co and Mg or other 2nd 
metal-containing compound as according to need , 2nd 
metal-containing component , liquid phase condensation 
polymerization Process which polyester condensation 
polymerization is done ( I ) with, Process which polyester 
which is acquired with Process (1) granulation is done (2) 
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*^B^-c{sgfflr'#*7Kuxx-r;u«iS^Mj« 

>S^b^^^fc<^:^^^;>^(cJSl:TfflL^bt^^ 
Sb,Ge,Ti,Co fc<fci; Mg /jrifom 2 ^JS^t^l^ 



[0014] 

U>S7;US~'t7A. X7^7'j>^7;U5-'t? 

As $m§M7;us-^A. hU^pnB^K7;u 

r^A. ?L^7;u^~'^A. '5?x>K7;U5^ 

^<b7;u^^'t7A. 7K^^b7;us^^A. 
7KK^blg^b7;^5-'^?A. ^S7;usxoa. 'J 



with, the polyester which is acquired with Process (2) under 
inert gas atmosphere and above glass transition temperature 
(Tg ), at same time with temperature of melting point or lower 
preparatory crystallization preparatory crystallization process 
which is done (3) with, manufacturing method , of polyester 
which polyester which is acquired with the Process (3) under 
inert gas atmosphere , solid phase polymerization Process 
which heat treatment is done (4) with,polyester pellet which is 
acquired with Process (4) consists of treatment step (5)which 
contacts any of water, phosphorus content aqueous solution , 
organic solvent and phosphorus content organic solvent 
solution with temperature of melting point or lower and 
makes feature or, Above-mentioned Process (1) and Process 
(2) (1) and passing by Process (2),objective of this invention 
is achieved with manufacturing method of polyester which 
polyester pellet which can consists of treatment step which 
contacts any ofwater, phosphorus content aqueous solution , 
organic solvent and phosphorus content organic solvent 
solution and makes feature. 

[0012] 

In addition, above-mentioned polyester can use those which 
product which is acquired aromatic dicarboxylic acid or 
ester-forming derivative and diol or by esterification or 
transesterification of ester-forming derivative condensation 
polymerization are done as polyester resin . 

[0013] 

[Embodiment of the Invention] 

As for polyester condensation catalyst which can be used with 
this invention , mainly aluminum and its compound , 
phosphorus type compound and according to need 
configuration it is done with at least 1 kind whichis chosen 
from Sb , Ge, Ti, Co and Mg or other 2nd metal compound 
which are used. 

[0014] 

Without limitation configuration is done condensation catalyst 
of this invention as the aluminum or aluminum compound 
which, other than metal aluminum , you can use aluminum 
compound of public knowledge . 

As aluminum compound , concrete, aluminum formate , 
aluminum acetate , basic aluminum acetate , propanoic acid 
aluminum , oxalic acid aluminum , aluminum acrylate , 
aluminum laurate , aluminum stearate , aluminum benzoate , 
trichloroacetic acid aluminum , aluminum lactate , aluminum 
citrate , aluminum salicylate or other carbonate , aluminum 
chloride , aluminum hydroxide , hydroxide aluminum 
chloride , aluminum carbonate , aluminum phosphate , 
phosphonic acid aluminum or other inorganic acid salt . 
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[0015] 

- r^Ax5^;U7-bh7irT-h. T^USx'!? Ax 
cD7;u5- r^A^^b-h^b^ifei. hU>^;u7;u 
j^5x^^A^b^^^!)fccfeu'ctLb0S|I^^^A^7k^fg 

ifel. K^b7;^S::^0A/c^:<tWlf bti-So 
[0016] 

KM7;bSxr^.A. ^»ttSlFe7>U5-'t7A. 
7KU^<b7;U5-0Afccfci;7;U5-0AT-fe^ 
;b7-th4'^-hA<t<(C»$LLNo 

[0017] 

*^0^^D7;^5-OA?&:l^L7;^5-'i?A^b•& 

0.001-^.05 ^ ;i/%A<ff*L<. ^FblCff*L<l±s 

0.005-^.02 ^;u%-efeSp 

{^fflfiA^ 0.001 =E)i%^mvs>^m^7S\it< 

^-^Nz^»$;t^^^tMi^A<fcy. {^fflSA^ 0.05 
(Df£T. 7;U5xr:7AlC*BH-r*S1^!ia)^^-V> 



[0018] 



[0015] 

aluminum alicoxide , aluminum acetylacetonate , aluminum 
acetyl acetate , aluminum ethyl aceto acetate , aluminum ethyl 
aceto acetate di iso-propoxide or other aluminum chelate 
compound , trimethyl aluminum , triethyl aluminum or other 
organo-aluminum compound and these partial hydrolysis 
product , aluminum oxide etc such as aluminum methoxide , 
aluminum ethoxide , aluminum n- propoxide , aluminum 
iso-propoxide , aluminum n- butoxide , aluminum t-butoxide 
you can list. 



[0016] 

carbonate , inorganic acid salt and chelate compound among 
these are desirable, furthermore the aluminum acetate , basic 
aluminum acetate , poly aluminum chloride and aluminum 
acetylacetonate especially are desirable even among these. 

[0017] 

As aluminum of this invention or amount used of aluminum 
compound , 0.001 - 0.05 mole % are desirable vis-a-vis 
dicarboxylic acid of polyester which is acquiredand number 
of moles of all constituent unit unit of polybasic carboxylic 
acid or other carboxylic acid component , furthermore it is a 
preferably , 0. 005-0 .02mole % . 

When amount used is under 0.001 mole % , when there are 
times when the catalytic activity is not shown in fiilly , 
amount used becomes 0.05 mole % or more , whenoccurrence 
of foreign matter which originates in decrease and aluminum 
of thermal stability and thermal oxidation stability and 
increase of coloration become problem it occurs. 

this way addition quantity of aluminum component being 
little, polymerization catalyst of the this invention has feature 
which is large to point which shows the sufficient catalytic 
activity . 

As a result, thermal stability and thermal oxidation stability 
are superior, foreign matter and thecoloration which originate 
in aluminum are decreased. 

[0018] 

As phosphorus compound of this invention , especially 
limitation is not doiie. phosphoric acid and trimethyl 
phosphate , triethyl phosphate , phenyl phosphoric acid , 
triphenyl phosphate or other phosphate ester , phosphorous 
acid and trimethyl phosphite , triethyl phosphite , triphenyl 
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[0019] 



b^*:^>llcfcyiitfti*'>?S<tt-aa)<Ji/<b^ 

ztLb(7)'J>-(b^if^^^^t'5)C<tT7K'jxxT- 

7K»Jxx^;KDfi^B$lc. c^bOU^^b^ 
*^^*^0^a)T;u5~'t7A^b^4^g<t^#LTffl 



C4Xb(7)*T't,. 7^^X7^^>g^^b^^^!)^ffll^S 

±fSLfcU>-lb^feico«r*t. ^SJI^tit^^ 
t•5^b^^B^^ffll^-5<!:1^5l4&SS«l^-\^>tti^«S 
1±CDIpI±3aS*<:*:#<ff*U^o 

[0020] 

*^0J-ea3/txX7fx>^3^jb^if^. 7NX3'^> 
S^ib^l^n. /tNX7^>r>;j-+ti-^K^^b^1^3. S 

(jb iHfc 6)-eS**tSffiig^^l-s<b^1^g<D. 



[0021] 

[<bi] 

0 



phosphite , tris (2 and 4 -di-t-butyl phenyl ) phosphite , 
tetrakis (2 and 4 -di-t-butyl phenyl ) you can list 4 and4' 
-biphenylene di phosphite or other phosphite ester etc. 

[0019] 

phosphorus compound where this invention is more desirable 
is phosphorus compound of at least one kind which is chosen 
from group which consists of phosphonic acid compound , 
phosphinic acid compound. , phosphine oxide compound , 
phosphinic acid compound , phosphinous acid compound , 
phosphine compound . 

When polymerizing polyester , you can see improved effect of 
catalytic activity by thefact that coexisting with aluminum 
compound of this invention , it uses these phosphorus 
compound in addition to effect which thermal stability or 
other property of polyester improves by thefact that these . 
phosphorus compound are contained. 

When phosphonic acid compound is used, improved effect of 
property improvement effect and catalytic activity isdesirable 
largely even among these. 

When compound which possesses aromatic ring structure is. 
used improved effect of the property improvement effect and 
catalytic activity is desirable largely even in phosphorus 
compound which youinscribed. 

[0020] 

phosphonic acid compound , phosphinic acid compound , 
phosphine oxide compound , phosphinic acid compound , 
phosphinous acid compound , phosphine compound as it is 
called in the this invention respective below-mentioned 
Formula (Chemical Formula 1 ) (Chemical formula 1 ) - is 
compound sawwhich possesses structure which is displayed 
with (Chemical Formula 6 ). 

[0021] 

[Chemical Formula 1] 



[0022] 
lit!} 



[0022] 

[Chemical Formula 2] 
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0 

— P-0 — 



[0023] 



0 

I 



1 



[0023] 

[Chemical Formula 3] 



[0024] 



[0024] 



— 0— p— 0 — 

nt4] 



[Chemical Formula 4] 



[0025] 
[^b5] 



[0025] 

[Chemical Formula 5] 



[0026] 
lit 61 



[0026] 

[Chemical Formula 6] 



[0027] 

v7x- ^UTtxX^-o^^^x-yu. :7 
X- ;u/tvx:7^'>^. :7xii;U/lx;;<.77<>My5^ 
;u. 37x^;un^x:7^>K:7xzi;i./j:if A<^if b 



[0027] 

As phosphonic acid compound of this invention , you can list 
for example dimethyl methylphosphonate , diphenyl 
methylphosphonate , dimethyl phenylphosphonate , diethyl 
phenyl phosphonate , diphenyl phenylphosphonate , benzyl 
phosphonic acid dimethyl , benzyl phosphonic acid diethyl 
etc. 

As phosphinic acid compound of this invention , you can list 
for example diphenylphosphine acid , diphenylphosphine acid 
methyl , diphenylphosphine phenyl oxide , phenyl phosphinic 
acid , phenyl phosphinic acid methyl , phenyl phosphinic acid 
phenyl etc. 
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[0028] 

^Bjo)'J>-(b^feitLTI*.Ti5Se«b 7H<t 



[0029] 

[<b7] 



0 



As phosphine oxide compound of this invention , you can list 
for example diphenylphosphine oxide , methyl 
diphenylphosphine oxide , triphenyl phosphine oxide etc. 

[0028] 

In phosphinic acid compound , phosphine oxide compound , 
phosphinic acid compound , phosphinous acid compound , 
phosphine compound , below-mentioned formula (Chemical 
Formula 7 )- compound which is displayed with (Chemical 
Formula 1 2 ) is desirable as phosphorus compound of this 
invention . 

[0029] 

[Chemical Formula 7] 



I 

OH 




[0030] 

[Chemical Formula 8] 



[0031] 

[Chemical Formula 9] 



[0032] 
lit 10] 



[0032] 

[Chemical Formula 10] 
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6 



[0033] 

Hbn] 



Q P 

.P-CH2-CH2-P( 

6 0 



[0034] 
[^b 12] 



[(Cft)(Clfe)7]3P 



[0035] 

■r-s^b^i^^fflLv^itiKjti&gjais-^M^s 

[0036] 

i*(<t I3)~«b I5)t:mi\i>it'^^^mi^i>t 

[0037] 
lit 13] 



P(=0)ll'(OR^(Ofl^) 



[0033] 

[Chemical Formula 1 1] 



[0034] 

[Chemical Formula 12] 



[0035] 

When compound which possesses aromatic ring structure is 
. used improved effect of the property improvement effect and 
catalytic activity is desirable largely even in phosphorus 
compound which youinscribed. 

[0036] 

In addition, when below-mentioned General Formula 
(Chemical Formula 13 ) - compound which isdisplayed with 
(Chemical Formuia 1 5 ) is used as phosphorus compound of 
this invention , improved effect of property improvement 
effect and catalytic activity especially is desirable largely. 

[0037] 

[Chemical Formula 1 3] 



[0038] 
[^t 141 



[0038] 

[Chemical Formula 1 4] 
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P(=0)R'llW) 



[0039] 
lit 15] 



[0039] 

[Chemical Formula 1 5] 



[0040] 

(5e(-(t \3Hit l5)4'.R\R\R\R^li-?-*l-? 

tzitT^y&^tt^mm^ 1-50 (Dmt7\^m& 

1-50 (Dmit7m&. 7KS» *fc(d:7;m+v 

j\^mtt:^m^ 1-50 (Dmit7mmimto 



[0041] 

\3Hit 15)4=. R*. R\ R\ *<^§^tgit^ 



[0042] 

7^>Ki;xT;u, v7x- ;i./tvx:7-f v7x 
-;u7t^x3^-f>Sy^;u. v:7x-;i.7t^x:7-f>K 
:7x- 7x- ;u7tNX*7>r>K. :7x- 

-O^^^^^U. 3?x-;U/txX:7-f>g7x:::;U. v 

:7x:i;u*x:7^>;j-4rit-f h\ >?^;uv:7xii;u 
>v;u7f^X7tx>Ki;x5^;^A<i:<(c^f*Lt^o 

[0043] 



[0040] 

(Formula (Chemical Formula 13 ) - in (Chemical Formula I 
5 ), R<sup>l</sup>, R<sup>4</sup>, R<sup>5</sup>, 
R<sup>6</sup> displays hydrocarbon group of carbon 
number 1--50 which includes hydrocarbon group , hydroxy 
group or halogen group or alkoxy group or amino group of 
the hydrogen , carbon number 1-50 in respective 
independence. R<sup>2</sup>, R<sup>3</sup> displays 
hydrocarbon group of carbon number I'-SO which includes 
hydrocarbon group , hydroxy group or alkoxy group of 
hydrogen , carbon number 1-50 in respective independence. 
However, hydrocarbon group may include cyclohexyl or other 
alicyclic structure and phenyl and naphthyl or other aromatic 
ring structure . ) 

[0041] 

As phosphorus compound of this invention , above Formula 
(Chemical Formula 13 ) - in (Chemical Formula 1 5 ), 
compound whichis a group where R<sup> 1 </sup>, " 
R<sup>4</sup>, R<sup>5</sup>, R<sup>6</sup> has 
aromatic ring structure especially is desirable. 

[0042] 

As phosphorus compound of this invention , you can list for 
example dimethyl methylphosphonate , diphenyl 
methylphosphonate , dimethyl phenylphosphonate , diethyl 
phenyl phosphonate , diphenyl phenylphosphonate , benzyl 
phosphonic acid dimethyl , benzyl phosphonic acid diethyl , 
diphenylphosphine acid , diphenylphosphine acid methyl , 
diphenylphosphine phenyl oxide , phenyl phosphinic acid , 
phenyl phosphinic acid methyl , phenyl phosphinic acid 
phenyl , diphenylphosphine oxide , methyl diphenylphosphine 
oxide , triphenyl phosphine oxide etc. 



Among these, dimethyl phenylphosphonate , benzyl 
phosphonic acid diethyl especially is desirable. 

[0043] 

With this invention , metal salt compound of phosphorus 
especially is desirable even in phosphorus compound which 
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[0044] 

^MSP^^ Li. Na. K. Be. Mg. Sr. Ba. Mn. 

Ztih:><D0'^s Li. Na. Mg t<t<lZif^Ll\ 
[0045] 



[0046] 

[^bi6] 



description above is done as phosphorus compound . 

If metal salt compound of phosphorus is metal salt of 
phosphorus compound , especiallylimitation is not done. 
When metal salt of phosphonic acid compound is used, 
property improvement effect of polyester which is a problem 
of this invention and improved effect of catalytic activity are 
desirablelargely. 

As metal salt of phosphorus compound , mono metal salt , di 
metal salt , tri metal salt etc is Included. 

[0044] 

In addition, when metal portion of metal salt , uses those 
which areselected from Li , Na, K, Be, Mg , Sr, Ba, Mn , Ni , 
Cu , Zn , improved effect of catalytic activity is desirable 
largelyeven in phosphorus compound which was inscribed. 

Among these, Li , Na, Mg especially is desirable. 

[0045] 

As metal salt compound of phosphorus of this invention , 
when at least one kind which isselected from compound 
which is displayed with below-mentioned General Formula 
(Chemical Formula 1 6 ) is used improved effect of property 
improvement effect and catalytic activity is desirablelargely. 

[0046] 

[Chemical Formula 1 6] 



R'-{CH2)„-P— 0- 
or2 



M (R'0-)„ 



[0047] 

(S({b 16)*> R' Itym^mm^ 1-50 omt^ 
iyJl^m^tzitT5.y&^-^t^mm^ 1-50 <D^ 

iimm^ 1-50 (Dmt7m&^^to r' i*. * 
m. i^m^ 1-50 a)^^b7K««, tK^s^^i* 

1-50 (omitTKmm^mto i (± i a±<Dm^. 

m I* 0 ttzlt 1 &L±(DmmmLs l+ra 14 4 Jil 
n 14 1 Jil±©g|S^at-o K<b7k«Sl4v+P 



[0047] 

(In type (Chemical Formula 1 6 ), R<sup>l</sup> displays 
hydrocarbon group of carbon number 1-50 whichincludes 
hydrocarbon group , hydroxy group or halogen group or 
alkoxy group or amino group of the hydrogen , carbon 
number 1-50. R<sup>2</sup> displays hydrocarbon group of 
cari>on number 1-50 which includes hydrocarbon group , 
hydroxy group or alkoxy group of hydrogen , carbon number 
1~50. R<sup>3</sup> displays hydrocarbon group of carbon 
number 1-50 which includes hydrocarbon group , hydroxy 
group or alkoxy group or carbonyl of hydrogen , carbon 
number 1-50. As for I as for integer , m of 1 or more integer 
of 0 or I ormore is displayed, 1+m is 4 or less . M displays 
metal cation of (i+m ) value, n displays integer of 1 or more . 
hydrocarbon group may include [shikirohekishiru ] or odier 
alicyclic structure and branched structure and phenyl and the 
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[0048] 

2-i-y=}-)i^. 9-7>7.')n^. 4-t*:7x- 2- 

sec-:?^;uS. tert-:?^;U», 
Jk&'p.±y'}'ji'M.-CH2CH20H xm^h^m 

R^o itrii^jij^tf. ^m\t^Mtiy. t;hjv 

[0049] 



(SOb 17)«. R' l~50 WM^b* 

i>;i^«*fctt75yS^#t;ig*IS 1-50 

^b^^S^ai-o R' I*. ^mia 1-50 <D 

li*;U7t<^;i.^#t;^*St i~50 omti^mm 

^s-To 1 1* 1 ja±<©sss, m I* 0 I ei 

±(DSI!{J^L> 1+m li 4 WTTrfc^o M I* 
[0052] 



naphthyl or other aromatic ring structure . ) 
[0048] 

As above-mentioned R<sup>l</sup>, you can list for 
example phenyl , 1- naphthyl , 2- naphthyl , 9-anthryl , 4- 
biphenyl , 2- biphenyl etc. 

aliphatic group , phenyl group , naphthyl group , of for 
example hydrogen , methyl group , ethyl group , propyl 
group , isopropyl group , n- butyl group , s-butyl group , t- 
butyl group , long chain you can list phenyl group which is 
substituted and group etc which is displayed with naphthyl 
group , -CH<sub>2</sub>CH<sub>2</sub>OH as 
above-mentioned R<sup>2</sup>. 

You can list for example hydroxide ion , alcoholate ion , 
acetate ion and acetylacetone ion etc as 
R<sup>3</sup>0<sup>-</sup>. 

[0049] 

at least one kind which is selected from compound which is 
displayed with thebelow-mentioned General Formula 
(Chemical Formula 1 7 ) is used even in compound which is 
displayedwith above-mentioned General Formula (Chemical 
Formula I 6 ) it is desirable . 



[0050] 






[0050] 


«bl7] 






[Chemical Formula 1 7] 




0 ) 

11 

ocjHsy 








M (R'o-)„, 






1 




[0051] 






[0051] 



(In type (Chemical Formula 1 7 ), R<sup>l</sup> displays 
hydrocarbon group of carbon number 1-50 whichincludes 
hydrocarbon group , hydroxy group or halogen group or 
alkoxy group or amino group of the hydrogen , carbon 
number 1-50. R<sup>3</sup> displays hydrocarbon group of 
carbon number 1-50 which includes hydrocarbon group , 
hydroxy group or alkoxy group or carbonyl of hydrogen , 
carbon number 1 -50. As for I as for integer , m of I or more 
integer of 0 or 1 ormore is displayed, l+m is 4 or less . M 
displays metal cation of (l+m ) value, hydrocarbon group may 
include [shikirohekishiru ] or other alicyclic structure and 
branched structure and phenyl and the naphthyl or other 
aromatic ring structure . ) 

[0052] 
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±tm r' tLXlt. m^ii. :7x~;u. 
R^0"i:tTI*<5!l^tf . ^mt^-(:t>s T)lz^^ 
[0053] 

[0054] 

±IBxC0t 17)(D4»"eti.M Li,Na. K. Bcs 
Mg.Sr. Ba. Mn.Ni.Cu.Zn A^bJM^^tLfc^i 

Ctlb©5*>. Li. Na. Mg t<t<lZitf^Ll\ 
[0055] 

'!7A[(^:^'7^;^)^^;^7f^X7^^>Kx^;^], 

Kx^;u], T>>'^:^v^Aex[(2.*:^3'T;^)>^ 
;un^X7tx>Mx^;u]. 'J5^^A[^>vjU/1xX7^ 
>Kx?;i.]. :^h'J';7A[-<>v;^7^xX7h>Kx 

^;u]. ^^''^^v^Aex[K>v;u7nx/tN>Kx 

^'JU't7AeX[^>vJU7t^X7tv>Kx^ 

5^;u]. ^>**>ex[^>v;u/1-xX7^>Kx^ 

xg;u)><5^;U/tvX;^>Kx5^;i.], -^^f ;^vH7 a 
ex[(9-7>x»j;u)pi^^U7f;X7^>Kx5=';u]. :^ 
hU'i;A[4.tKP+v^>v;U/tvX;fx>Kx5^ 

;U]. ^^>v't7Aex[4-tKP+v^>v;U/tv 
X7f->>Kx^;U]. ±hU't?A[4-'i7apK>i;;u 

/i^x7^>s:7xxju], ■7^?'":^v'^7At*x[4-^7P 

pK>v;U7^X7t-x>igx^;u], •:)-h'J't7A[4-T5 
[4.7^y^>v;u;^X7^x>K-?^^J^]. :7x:^;u7tx 

7NX7t^>^x^;U]. SfaeX[7x:i;U;t^X7t>> 
S^x^jU]/j:ifA<^IfbH^, 

7t>>Mx5^;u]. •:^^U'^7A[(l-':^:7^;^)^^;^7t^ 



As above-mentioned R<sup> I</sup>, you can list for 
example phenyl , I - naphthyi , 2- naphthyl , 9-anthryl , 4- 
biphenyl , 2- biphenyl etc. 

You can list for example hydroxide ion , alcoholate ion , 

acetate ion and acetylacetone ion etc as 
R<sup>3</sup>0<sup>-</sup>, 

[0053] 

When compound which possesses aromatic ring structure is 
used improved effect of the property improvement effect and 
catalytic activity is desirable largely even in phosphorus 
compound which youinscribed. 

[0054] 

When M, uses those which are selected from Li , Na, K, Be, 
Mg , Sr, Ba, Mn , Ni , Cu , Zn , the improved effect of 
catalytic activity is desirable largely even in above Formula 
(Chemical Formula 1 7 ). 

Among these, Li , Na, Mg especially is desirable. 

[0055] 

As metal salt compound of phosphorus of this invention , 
lithium [ (1 -naphthyl ) methylphosphonic acid ethyl ], 
sodium [ (I -naphthyl ) methylphosphonic acid 
ethyl ],magnesium bis [ (I -naphthyl ) methylphosphonic acid 
ethyl ], potassium [ (2 -naphthyl ) methylphosphonic acid 
ethyl ], magnesium bis [ (2 -naphthyl ) methylphosphonic acid 
ethyl ], lithium [benzyl phosphonic acid ethyl ], sodium 
[benzyl phosphonic acid ethyl ], magnesium bis [benzyl 
phosphonic acid ethyl ], beryllium bis [benzyl phosphonic 
acid ethyl ], strontium bis [benzyl phosphonic acid ethyl ], 
manganese bis [benzyl phosphonic acid ethyl ], benzyl 
phosphonic acid sodium , magnesium bis [benzyl phosphonic 
acid ],sodium [ (9 -anthryl ) methylphosphonic acid ethyl ], 
magnesium bis [ (9 -anthryl ) methylphosphonic acid ethyl ], 
sodium [4 -hydroxy benzyl phosphonic acid ethyl ], 
magnesium bis [4 -hydroxy benzyl phosphonic acid ethyl ], 
sodium [4 -chloro benzyl phosphonic acid 
phenyl ],magnesium bis [4 -chloro benzyl phosphonic acid 
ethyl ], sodium [4 -amino benzyl phosphonic acid methyl ], 
magnesium bis [4 -amino benzyl phosphonic acid methyl ], 
phenyl phosphonic acid sodium , magnesium bis [phenyl 
phosphonic acid ethyl ], you can list zinc bis [phenyl 
phosphonic acid ethyl ] etc. 



Among these, lithium [ (I -naphthyl ) methylphosphonic acid 
ethyl ], sodium [ (1 -naphthyl ) methylphosphonic acid ethyl ], 
magnesium bis [ (1 -naphthyl j methylphosphonic acid ethyl ], 
lithium [benzyl phosphonic acid ethyl ],sodium [benzyl 
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[0056] 

^b^l^otur p-OH m'^^'Ptf<tt-'D^t^ 

1^!l^*^B^a)7;U5-'t7A^b^f^<»:ft??LTffl 

P-OH ^■^^'PU<tt—o:nt^'Mt'^^t 
it. '^^fHlZ P-OH £'>^C<i:t-o:&-t*'J> 

<b^^r-fctLii<#iz|®^(*$*t^iL^, 



::*tp>©u>-lb^!^a)*T't.p-OH Jii^^^'>/d: 
<<!:t—^:t^■S^^X;^oKS^b^!^^fflL^-5<!: 

[0057] 

±ieLfc'j:^-ib^fe(D*-ct. 

[0058] 

:*:|6B^fl) P-OH ^■^t:'PU<t=^—o^ti>*j:y 
^t-^^tLXit. TU-m^{it \S)VmtiX^ 



[0059] 
[ib 18] 



0 

II 



phosphonic acid ethyl ], magnesium bis [benzyl phosphonic 
acid ethyl ], benzyl phosphonic acid sodium , magnesium bis 
[benzyl phosphonic acid ] especially is desirable. 



[0056] 

With this invention , phosphorus compound which at least one 
it possesses P-OH connection especially is desirable even in 
phosphorus compound which thedescription above is done as 
phosphorus compound . 

When polymerizing polyester , you can see improved effect of 
catalytic activity largely by fact that coexisting with 
aluminum compound of this invention , ituses these 
phosphonis compound in addition to property improvement 
effect of polyester especiallyincreasing by fact that these 
phosphorus compound are contained. 

phosphorus compound which if at least one it possesses P-OH 
connection is the phosphorus compound which at least one it 
possesses P-OH in intramolecular , especiallylimitation is not 
done. 

When phosphonic acid compound which at least one it 
possesses P-OH connection isused, property improvement 
effect of polyester and improved effect of catalytic activity 
are desirablelargely even in these phosphorus compound . 

[0057] 

When compound which possesses aromatic ring structure is 
used improved effect of the property improvement effect and 
catalytic activity is desirable largely even in phosphorus 
compound which youinscribed. 

[0058] 

When at least one kind which is selected from compound 
which is displayed with below-mentioned General Formula 
(Chemical Formula I 8 ) as phosphorus compound which at 
least one itpossesses P-OH connection of this in vention , is 
used improved effect of the property improvement effect and 
catalytic activity is desirable largely. 

[0059] 

[Chemical Formula 18] 



RHcH2)rP-0H 
or2 



[0060] 



[0060] 
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t;^^^ 1-50 Omityi^mm^mt on It i a 



[0061] 

±tiO> tUTI*. m^li. ^'xrijU. 1.1-:75^ 
sec-^5^;US. tert-^5^;U». :imcDSia*fil 



[0062] 



[0063] 

*5§BJCD P.OH *S^${l^^^f<t*i-0^-r^U> 

^b^jfei<tLr li . (i.-^77^;u)^TJU7|^X7t;>K 
;U/1^X7tx>Mx^;u. 2.^5";u^>v;u/1^X7^> 

[0064] 

*Sl0^(7)ff*Lt^u>^b^^^!I<tLTl±. -ib^xe 



[0065] 



(In type (Chemical Formula 1 8 ), R<sup>I</sup> displays 
hydrocarbon group of carbon number 1-50 whichincludes 
hydrocarbon group , hydroxy group or halogen group or 
alkoxy group or amino group of the hydrogen , carbon 
number 1^-50. R<sup>2</sup> displays hydrocarbon group of 
carbon number 1-50 which includes hydrocarbon group , 
hydroxy group or alkoxy group of hydrogen , carbon number 
1-50. n displays integer of 1 or more . hydrocarbon group 
may include [shikirohekishiru ] or other alicyclic structure 
and branched structure and phenyl and the naphthyl or other 
aromatic ring structure . ) 

[0061] 

As above-mentioned R<sup>l</sup>, you can list for 
example phenyl , U naphthyl , 2- naphthyl , 9-anthryl , 4- 
biphenyl , 2- biphenyl etc. 

aliphatic group , phenyl group , naphthyl group , of for 
example hydrogen , methyl group , ethyl group , propyl 
group , isopropyl group , n- butyl group , s-butyl group , t- 
butyl group , long chain you can list phenyl group which is 
substituted and group etc which is displayed with naphthyl • 
group , -CH<sub>2</sub>CH<sub>2</sub>OH as 
above-mentioned R<sup>2</sup>. 

[0062] 

When compound which possesses aromatic ring structure is 
used improved effect of the property improvement effect and 
catalytic activity is desirable largely even in phosphorus 
compound which youinscribed. 

[0063] 

You can list (1 -naphthyl ) methylphosphonic acid ethyl , (1 
-naphthyl ) methylphosphonic acid , (2 -naphthyl ) 
methylphosphonic acid ethyl , benzyl phosphonic acid ethyl , 
benzyl phosphonic acid , (9 -anthryl ) methylphosphonic acid 
ethyl , 4- hydroxy benzyl phosphonic acid ethyl , 2- 
methylbenzyl phosphonic acid ethyl , 4- chloro benzyl 
phosphonic acid phenyl , 4- amino benzyl phosphonic acid 
methyl , 4- methoxy benzyl phosphonic acid ethyl etc as 
phosphorus compound which at least one it possesses P-OH 
connection of this invention . 



Among these, (I -naphthyl ) methylphosphonic acid ethyl , 
benzyl phosphonic acid ethyl especially is desirable. 

[0064] 

You can list phosphorus compound which is displayed with 
Chemical Formula (Chemical Formula 1 9 ) as the 
phosphorus compound where this invention is desirable. 

[0065] 
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[^b 19] 



R'-Clt-PW)^)^ 



[Chemical Formula 19] 



[0066] 

mit 19)*. R' \mm^ \~49(Dmit7i^mm. 

i^)l^mtfzlt7^ym^tt!m^ 1-49 £0^ 

m. 1-50 <Di^<b*«s. TkKs^fci* 

7;i.zi4rv;uS^#t;MmSii 1-50 0M^b7KS 



[0067] 



[0068] 

[0069] 
[<b 20] 



0 

li 



^ //-CHz-P-OCzHs 
OC2H5 



[0066] 

(In type (Chemical Formula 1 9 ), R<sup> I </sup> displays 
hydrocarbon group of carbon number 1-49 whichincludes 
hydrocarbon group , or hydroxy group or halogen group or 
alkoxy group or amino group of carbon number 1-49, 
R<sup>2</$up>, R<sup>3</sup> displays hydrocarbon group 
of carbon number 1-50 which includes hydrocarbon group , 
hydroxy group or alkoxy group of hydrogen , carbon number 
N50 in respective independence, hydrocarbon group may 
include alicyclic structure and branched structure and 
aromatic ring structure . ) 

[0067] 

In addition, furthermore it is a compound to which at least one 
of R<sup>l</sup>, R<sup>2</sup>, R<sup>3</sup> in 
preferably , Chemical Formula (Chemical Formula 19) 
includes aromatic ring structure . 

[0068] 

embodiment of these phosphorus compound is shown below. 
[0069] 

[Chemical Formula 20] 



BPADE 

[0070] [0070] 

lit 21 ] [Chemical Formula 21] 
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II 

CH2--P-OC2H5 
OC2H5 



m?K 



[0071] 
Ut22l 



O-CH2-P-OC2H5 
OC2H5 




[0071] 

[Chemical Formula 22] 



2-NMPA 



[0072] 
lit 231 




0 

II 

CH2— p— OC2H5 
OC2H5 



[0072] 

[Chemical Formula 23] 



AMPA 



[0073] 
[fb24] 



[0073] 

[Chemical Formula 24] 
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Q-Q-CH2^P--OC2H5 

OC2H5 



4PBPADE 



[0074] 
[^t25] 




2PBPADE 



[0074] 

[Chemical Formula 25] 



[0075] 
[0076] 



3'xy-;ugj^|5i-^^^rt(^:&-r*'j>{b^!K3 



[0077] 

y3i/-)iu^m-^=Fi^iz:nt^')yit^^ 



[0075] 

In addition, as for phosphorus compound of this invention , 
those where molecular weight islarge damage to be removed 
when polymerizing difficult and effect isdesirable largely. 

[0076] 

phosphorus compound of this invention is phosphorus 
compound which possesses phenol sectioninside same 
molecule , it is desirable . 

Effect which raises catalytic activity by fact that phosphorus 
compound whichwhen polymerizing polyester possesses 
phenol section inside the same molecule in addition to 
property improvement effect of polyester increasing by 
factthat phosphorus compound ^yhich possesses phenol 
section inside same molecule iscontained, is used to be larger, 
therefore it is superior in productivity of polyester . 

[0077] 

If it is a phosphorus compound which possesses phenol 
structure as phosphorus compound whichpossesses phenol 



Page 24 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003306538A 



2003-10-31 



*liSticD(Rl±5amA<t<l::;^t<Jf*LLNo 

t0078] 

>^b^1^3<!:LTfi. Tl£-fig5e(^b 26H<t 28) 
-ea^tL^^b^!BgA<»*LLNo 

[0079] 
lit 26] 



section inside same molecule , especially limitation isnot 
done. When compound of one, two or more kinds which is 
chosen is used from groupwhich possesses phenol section 
inside same molecule , consists of the phosphonic acid 
compound , phosphinic acid compound , phosphine oxide 
compound , phosphinic acid compound , phosphinous acid 
compound , phosphine compound property improvement 
effect of polyester and improved effect of catalytic activity 
are desirable largely. 

When phosphonic acid compound which possesses phenol 
section of one, two or more kinds inside same molecule is 
used property improvement effect of polyester and improved 
effect of the catalytic activity especially are desirable largely 
even among these. 

[0078] 

Below-mentioned General Formula (Chemical Formula 2 6)- 

compound which is displayed with the(Chemical Formula 2 
8 ) is desirable as phosphorus compound which possesses 
phenol section of the this invention inside same molecule . . 

[0079] 

[Chemical Formula 26] 



P(=0)fi'(OR^)(flR') (1) 



[0080] 
at 27] 



nrnm (2) 



[0080] 

[Chemical Formula 27] 



[0081] 
[^b 28] 



P(=0)ll'lfR' 



(3) 



[0081] 

[Chemical Formula 28] 



[0082] 

(jt(^b 26)-'(^b 28)*. r' li:7xy-;ugp^^$; 
1-50 (7)i^^b7K*S. 7KKS*fc(i/Na 

1-50 C7)M<b7K*S^S1-oR',R',R' 1*^*1^ 

ii^^L\z7m. mm^ 1-50 (D^tyKmm. tk 

tz\tT^y&t6:i:(D^i^m^tt2^m» 1-50 

mm^ i-so cDi^ib7K^s.7XK«*fc 



[0082] 

(Formula (Chemical Formula 2 6 ) - in (Chemical Formula 2 
8 ), R<sup>l</sup> displays hydrocarbon group of carbon 
number 1~50 which includes hydrocarbon group , hydroxy 
group or halogen group or alkoxy group or amino group or 
other substituent and phenol section of carbon number 1-50 
which includes phenol section. R<sup>4</sup>, 
R<sup>5</sup>, R<sup>6</sup> displays hydrocarbon group 
of carbon number 1-50 which includes hydrocarbon group , 
hydroxy group or halogen group or alkoxy group or amino 
group or other substituent of hydrogen , carbon number 1-50 
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cfcl^o) 



[0083] 

ju. p.fc:Kp+v:7x-;u7^X7t^>^v:7x-;u. 
t:X(p-tKP+v3'x-;u)7^X7-r>K. t*X(p^ 
tKP+v7x- ;u)7t>x:7-i'>K>^;u. dx{p- 
tKP+5/7x- ;u)7t^x:7>r>K:7x-;i/, p-tK 
P+v'7x-;ix37x~;U7tNX7?^'>^. p-tKP+ 
v37x~;u7x~;u7t^X7^>^^^;u, p-tKP 
+v7?xz:;u:7xii;U/^X3?^>K3?x- p-t 
KP4^v:7x-;^7^^x77Y>K. p-tKp+v7x 

p-tKP^rV^'xzi^UTt^ 

x::7>r>K*7x-;K ex(p-tKp+v::?x-;u) 
/1^x:7>r>;J-+ti--rh\ hUX(p.tKp+v3^xz: 
;^);t^;^7^>/^+1^•>f h\ ex(p-tKP+v:7x 

(it 29H^k 32)-C«*^i^<b^!^j^c*:^A<^if b 

Jfelfccki; p-tKP+v:?i:^;U7^X/^>Mv>«5^ 

[0084] 
[^b29] 




in respectiveindependence. R<sup>2</sup>, R<sup>3</sup> 
displays hydrocarbon group of carbon number 1~50 which 
includes hydrocarbon group , hydroxy group or alkoxy group 
or other substituent of hydrogen , carbon number I '-50 in 
respective independence. However, hydrocarbon group may 
include branched structure and cyclohexyl or other alicyclic 
structure and phenyl and naphthyl or other aromatic ring 
structure . It is possible to connect end of R<sup>2</sup> and 
R<sup>4</sup>. ) 

[0083] 

You can list for example p- hydroxyphenyl phosphonic acid , 
p- hydroxyphenyl phosphonic acid dimethyl , p- 
hydroxyphenyl phosphonic acid diethyl , p- hydroxyphenyl 
phosphonic acid biphenyl , bis (p- hydroxyphenyl ) 
phosphinic acid , bis (p- hydroxyphenyl ) phosphinic acid 
methyl , bis (p- hydroxyphenyl ) phosphinic acid phenyl , p- 
hydroxyphenyl phenyl phosphinic acid , p- hydroxyphenyl 
phenyl phosphinic acid methyl , p- hydroxyphenyl phenyl 
phosphinic acid phenyl , p- hydroxyphenyl phosphinic acid , 
p- hydroxyphenyl phosphinic acid methyl , p- hydroxyphenyl 
phosphinic acid phenyl , bis (p- hydroxyphenyl ) phosphine 
oxide , tris (p- hydroxyphenyl ) phosphine oxide , bis (p- 
hydroxyphenyl ) methyl phosphine oxide , and 
below-mentioned formula (Chemical Formula 2 9)- 
compound etc which isdisplayed with (Chemical Formula 3 
2 ) as phosphorus compound which possesses phenol 
sectionof this invention inside same molecule . 



Among these, compound and p- hydroxyphenyl phosphonic 
acid dimethyl which are displayed with thebelow-mentioned 
type (Chemical Formula 3 1 ) especially are desirable. 

[0084] 

[Chemical Formula 29] 



[0085] 
[^t 30] 



[0085] 

[Chemical Formula 30] 
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[0086] 



[0086] 

[Chemical Formula 31] 







u 


0 


[0087] . 




Ut 32] 




0. 


OH 




[0087] 

[Chemical Formula 32] 



[0088] 

SANKO-220( = 3fe^SE^aS)*<fey. -I^fflpl 
[0089] 



[0090] 
[<t33] 



[0088] 

There is a SANKO-220 (Sanko KK make) as compound . 
which is shown with theaboye-mentioned type (Chemical 
Formula 3 1 ), it is a usable . 

[0089] 

at least one kind which is selected from metal salt compound 
of specific phosphorus whichis displayed with 
below-mentioned General Formula (Chemical Formula 3 3) 
especially is desirableeven in phosphorus compound which 
possesses phenol section of this invention inside same 
molecule . 

[0090] 

[Chemical Formula 33] 
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[0091] 

i^m^ 1-30 omtymmmtoR' i*.* 
m. 1-50 0mit^m&. Tksis^fci* 

T)iri:^iy)im^^t:i^m^ 1-50 omtyi^m 

&iB:t oR' it. Ti^m.i^m^ 1-50 <D^^b7K 
7K-;u$^t;^«|{( 1-50 cD^^bTK^S^S 

a. m l± 0 1 ia±0Sia^ l+m (i 4 

WTTffe^oM (i(I+m)ffiC7)^JS:tl^:*->$$ 

ctL^o)) 



[0092] 

^b^1^DA^bas^*^^4^^^^i:<t^l-a*<»*L 

[0093] 
[^b34] 





[0091] 

(In type (Chemical Formula 3 3), R<sup>l</sup>, 
R<sup>2</sup> displays hydrocarbon group of hydrogen , 
carbon number 1~30 in therespective independence. 
R<sup>3</sup> displays hydrocarbon group of carbon 
number 1-50 which includes hydrocarbon group , hydroxy 
group or alkoxy group of hydrogen , carbon number 1-50. 
R<sup>4</sup> displays hydrocarbon group of carbon 
number 1~50 which includes hydrocarbon group , hydroxy 
group or alkoxy group or carbonyl of hydrogen , carbon 
number 1-50. You can list for example hydroxide ion , 
alcoholate ion , acetate ion and acetylacetone ion etc as 
R<sup>4</sup>0<sup>-</sup>. As for 1 as for integer , m of 
I or more integer of 0 or 1 ormore is displayed, l+m is 4 or 
less . M displays metal cation of (l+m ) value, n displays 
integer of 1 or more . hydrocarbon group may include 
[shikirohekishiru ] or other alicyclic structure and branched 
structure and phenyl and the naphthyl or other aromatic ring 
structure . ) 

[0092] 

at least one kind which is selected from compound which is 
displayed with thebelow-mentioned General Formula 
(Chemical Formula 3 4 ) is desirable even among these. 

[0093] 

[Chemical Formula 34] 



[0094] 

(5t(^b 34)*.M""I± n ffi(D^g*5^;i->^a 
■Ton 14 1,2,3 *fcli4$^-ro) 

[0095] 



[0094] 

(In type (Chemical Formula 3 4), M<sup>n+</sup> displays 
metal cation of n-valence . n displays 1, 2 and 3 or 4 . ) 

[0095] 



Page 28 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Sen No. 10/367,296) 



JP2003306538A 

Li.Na. K. Be. Mg. Sr. Ba, Mn. Ni. Cu. Zn 

C:*lt>(D^*.. Li. Na. Mg i)^t<lZ^tLl\ 
[0096] 

;U/t>;^/1^>Sx5';U].:M-'JOA[3,5-v-tert-3^ 

•:M-'JOA[3,5-V-tert-:/5';U-4-tKo+V/<:/i/ 
;U;nX7fx>K] . * 'J -t? A[3,5-V-tert-3^5^ ;U-4-h: 

't7At*X[3,5-v-tert-:?^-/U-4-tKP=^V'<>v 
;i./1xX7tx>Kx5^;U). V^f:?-v'l7At*X[3,5-v 

-tert-:?^;M- 1 Ko ^i/'Oi? ;i.7t^X7f>>K] . 

'J A t: X (3,5- V -tert-:?^ 1 K □ 4^ 

[3,5-i;-tert-:?5'/U^-tKn4rv'<>v;U7t^:^7tN 
>^X^;U]./\*";'>At*X[3,5-v-tert-:?^;i/^- 

>t*X[3.5-v-teit-:^f^;u-4-tKP+->'<>i;;u 
7^x;tx>Sx5^;u]. -•>>r;uex[3,5-v-tert-3f 
5^;U-4-tKP^v'<>S?;i^7fxX/tx>Kx^;i,]. 
fflt*X[3,5-V-tert-:f5^;U-4-tKP+V'<>v;U 
7^X7h>KX5'JU].5iatrX[3.5-v;-tert-:?5^;U 
-4-tKP4rv'<>v;U7^X/fx>Sx5^;U]35:i:A< 

Cltl-b CD * ■C. A[3,5-V-tert-:?^;U-4-t K 

p4^v"<>v;^t^X7^^>Kx^;^]. ^^hu-^A 
[3,5--:;5-tert-:?5^;^-4-tKP+'>'<>v;^;t^7.7^^ 

>KX5^;U]. V^f4'-->'t7AeX[3,5-S;-tert-:?5^ 
;i'-4-tKa+v'<>v;u*X/t^>Kx5^;i,]A<i: 

[0097] 

-S P-OH i^^^'>/j:<t4,— PW-r^^$^(D'J> 
"lb^^*^t.ji«?**i€.'>/d:<i:^.-II/)<t<(c» 

[0098] 
(fb353 



2003-10-31 

above Formula (Chemical Formula 3 3 ) or, when M, uses 
those which are selected from Li , Na, K, Be, Mg , Sr, Ba, 
Mn , Ni , Cu , Zn , improved effect of catalytic activity is 
desirable largely even in (Chemical Formula 3 4). 

Among these, Li , Na, Mg especially is desirable. 

[0096] 

As metal salt compound of specific phosphorus of this 
invention , lithium [3 and 5 -di-t-butyl -4- hydroxy benzyl 
phosphonic acid ethyl ], the sodium [3 and 5 -di-t-butyl -4- 
hydroxy benzyl phosphonic acid ethyl ], sodium [3 and 5 
-di-t-butyl A- hydroxy benzyl phosphonic acid ], potassium 
[3 and 5 -di-t-butyl -4- hydroxy benzyl phosphonic acid 
ethyl ], magnesium bis [3 and 5 -di-t-butyl -4- hydroxy benzyl 
phosphonic acid ethyl ], magnesium bis [3 and 5 -di-t-butyl 
-4- hydroxy benzyl phosphonic acid ], the beryllium bis [3 
and 5 -di-t-butyl -4- hydroxy benzyl phosphonic acid 
methyl ], strontium bis [3 and 5 -di-t-butyl -4- hydroxy benzyl 
phosphonic acid ethyl ), barium bis [3 and 5 -di-t-butyl -4- 
hydroxy benzyl phosphonic acid phenyl ], manganese bis [3 
and 5 -di-t-butyl -4- hydroxy benzyl phosphonic acid ethyl ], 
nickel bis [3 and 5 -di-t-butyl -4- hydroxy benzyl phosphonic 
acid ethyl ], the copper bis [3 and 5 -di-t-butyl -4- hydroxy 
benzyl phosphonic acid ethyl ], you can list zinc bis [3 and 5 
-di-t-butyl -4- hydroxy benzyl phosphonic acid ethyl ] etc. 



Among these, lithium [3 and 5 -di-t-butyl -4- hydroxy benzyl 
phosphonic acid ethyl ], sodium [3 and 5 -di-t-butyl -4- 
hydroxy benzyl phosphonic acid ethyl ], magnesium bis [3 
and 5 -di-t-butyl -4- hydroxy benzyl phosphonic acid ethyl ] 
especially isdesirable. 

[0097] 

at least one kind which is selected from specific phosphorus 
compound which at least one itpossesses P-OH connection 
which is displayed with thebelow-mentioned General Formula 
(Chemical Formula 3 5) especially is desirable even in 
phosphorus compound which possesses phenol section of this 
invention inside same molecule . 

[0098] 

[Chemical Formula 35] 
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0 

(CH2)„-P-0H 
OR^ 



[0099] 

1-30 <r>&.it7mm^mtoRUt.7i^ 



[0100] 

Cti&CD^-C't. TtB-jia^(<b 36)-CS^*i-5 



[0101] 
lit 36] 



[0099] 

(In type (Chemical Formula 3 5), R<sup>!</sup>, 
R<sup>2</sup> displays hydrocarbon group of hydrogen , 
carbon number 1~30 in therespective independence. 
R<sup>3</sup> displays hydrocarbon group of carbon 
number 1~50 which includes hydrocarbon group , hydroxy 
group or alkoxy group of hydrogen , carbon number i~50. n 
displays integer of I or more . hydrocarbon group may 
include [shikirohekishiru ] or other alicyclic structure and 
branched structure and phenyl and the naphthyl or other 
aromatic ring structure . ) 

[0100] 

at least one kind which is selected from compound which is 
displayed with thebelow-mentioned General Formula 
(Chemical Formula 3 6 ) is desirable even among these. 

[0101] 

[Chemical Formula 36] 



[0102] 

1-50 omty^mm^^to t^itymmt 

[0103] 

3fne;us. ^V3f pejus. n.^^;u 

sec-3^^>lUS. tert-:/^;US. gMOSIfiSj^ 

Ji&'^i-y'^jim, -CH2CH2OH ^S$+i*S 



[0102] 

(In type (Chemical Fonnula 3 6), R<sup>3</sup> displays 
hydrocarbon group of carbon number 1-50 whichincludes 
hydrocarbon group , hydroxy group or alkoxy group of 
hydrogen , carbon number 1-50. hydrocarbon group may 
include [shikirohekishiru ] or other alicyclic structure and . 
branched structure and phenyl and the naphthyl or other 
aromatic ring structure . ) 

[0103] 

aliphatic group , phenyl group , naphthyl group , of for 
example hydrogen , methyl group , ethyl group , propyl 
group , isopropyl group , n- butyl group , s-butyl group , t- 
butyl group , long chain you can list phenyl group which is 
substituted and group etc which is displayed with naphthyl 
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[0104] 

*^W«> P-OH is^^'>*c<t=t-o#-r-5?# 

Sa)'J>^b^^tLrii.3,5-V-tert-7^^;U-4-t 
KP+V'<>v;U*X7t-v>KX5^;U,3.5-i;-tert- 

3,5-v-tert-:^5^;^-4-tK□+->'<>v;^;^^X7t^> 

S'('V7^nt°;U.3,5-V-tert-:?5^;U-4-tKP+V 

'<>vyu;f^7./t>K7i-;u.3,5-v-tert-:?^;b 

^*tbO)4'-e.3,5-t;-tert-::?5^;^-4-tKp+v^ 
>i?;i/txX;K>Mx^;u.3,5-v-tert-:f^;u-4- 

[0105] 

•5)f#S(7)'J>'(b^ti*^bji«*t«'>«f<tt,- 



[0106] 
[^b37] 




0 

(CH2)rP-0R^ 



group , -CH<sub>2</sub>CH<sub>2</sub>OH as 
above-mentioned R<sup>3</sup>. 

[0104] 

You can list 3 and 5 -di-t-butyl -4- hydroxy benzyl 
phosphonic acid ethyl , 3, 5-di-t-butyl -4- hydroxy benzyl 
phosphonic acid methyl , 3, 5-di-t-butyI -4- hydroxy benzyl 
phosphonic acid isopropyl , 3, 5-di-t-butyl -4- hydroxy benzyl 
phosphonic acid phenyl , 3, 5-di-t-butyl -4- hydroxy benzyl 
phosphonic acid octadecyl , 3, 5-di-t-butyl -4- hydroxy benzyl 
phosphonic acid etc as specific phosphorus compound which 
at least one it possesses P-OH connection of this invention . 



Among these, 3 and 5 -di-t-butyl -4- hydroxy benzyl 
phosphonic acid ethyl , 3, 5-di-t-butyl -4- hydroxy benzyl 
phosphonic acid methyl especially are desirable. 

[0105] 

phosphorus compound of at least one kind which is chosen 
from specific phosphorus compound whichis displayed with 
below-mentioned General Formula (Chemical Formula 3 7) 
is desirable even in phosphorus compound which possesses 
phenol section of this invention inside the same molecule . 

[0106] 

[Chemical Formula 37] 



[0107] 

m.^mi^ 1-30 <Dmt7]^m&^^toR\R' 
^ N50 omitym&^^tonit 1 &L±<om 



[0108] 

±U-m^{ib 37)0*-Ct. TiB-fi§5e(^b 38) 



[0107] 

(In above Formula (Chemical Formula 3 7), R<sup>l</sup>, 
R<sup>2</sup> displays hydrocarbon group of hydrogen , 
carbon number 1-30 in therespective independence. 
R<sup>3</sup>, R<sup>4</sup> displays hydrocarbon group 
of carbon number 1-50 which includes hydrocarbon group , 
hydroxy group or alkoxy group of hydrogen , carbon number 
1-50 in respective independence, n displays integer of 1 or 
more . hydrocarbon group may include cyclohexyl or other 
alicyclic structure and branched structure and phenyl and the 
naphthyl or other aromatic ring structure . ) 

[0108] 

When at least one kind which is selected from compound 
which is displayedwith below-mentioned General Formula 
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[0109] 
lit 38] 



(Chemical Formula 3 8 ) is used property improvement effect 
of polyester and improved effect of catalytic activity are 
desirable highly even in theabove-mentioned General 
Formula (Chemical Formula 3 7). 

[0109] 

[Chemical Formula 38] 



HO 



)C OR' 



[Olio] 

m. i~5o (omitTi^mm. 

T;ba:^rv;uS^#it;i^^SJ[ 1-50 a>mit^m 



[cm] 

±E<7) r\ r" tLXltmTiit. 

-CH2CH2OH •ca*4x-5S'Jj:i:*/i<^Jf t>4i 

So 

[01 12] 

* ^ (D !^ S (D 'J > •It ^ 1^3 i: L T 14 . 3,5-i? 

> ;U txX K i;-n-':?5^ ;U > 3,5- v-tert-:^5^ 
jU. 3,5-V-tert-:?5^;U-4-t KP ^V^O V^l/Tt^T. 

Ctlbfl) 4" T'. 3,5-i?-teit-:?5^JU-4-t KP+i/'< 

>v;u;^7.7t^>Kv:i-^$xv;i'.3,5-i;-tert-:? 
^JU-4-tKP+v'<>v;utvX;^>Ki?7xr:;i, 

[0113] 

^•(b^tKD^r-t. *f^BJ■e^:<lz||*Lt^■lb 
^fei*. lb^S«b 39), (it 40)r*a$ti§<b^ 



[0110] 

(In above Formula (Chemical Formula 3 8), R<sup>3</sup>, 
R<sup>4</sup> displays hydrocarbon group of carbon 
number I~50 whichincludes hydrocarbon group , hydroxy 
group or alkoxy group of hydrogen , carbon number I~50 in 
respectiveindependence. hydrocarbon group may include 
cyclohexyl or other alicyclic structure and branched structure 
and phenyl and the naphthyl or other aromatic ring 
structure . ) 

[0111] 

aliphatic group , phenyl group , naphthyl group , of aliphatic 
group , octadecyl or other long chain of for example 
hydrogen , methyl group , butyl group or other short chain 
you can list phenyl group which issubstituted and group etc 
which is displayed with naphthyl group or other aromatic 
group , -CH<sub>2</sub>CH<sub>2</sub>OH as 
theabove-mentioned R<sup>3</sup>, R<sup>4</$up>. 

[0112] 

As specific phosphorus compound of this invention , you can 
. list 3 and 5 -di-t-butyl -4- hydroxy benzyl phosphonic acid 
diisopropyl , 3, 5-di-t-butyl -4- hydroxy benzyl phosphonic 
acid di-n- butyl , 3, 5-di-t-butyl -4- hydroxy benzyl 
phosphonic acid dioctadecyl , 3, 5-di-t-butyl -4- hydroxy 
benzyl phosphonic acid biphenyl etc. 



Among these, 3 and 5 -di-t-butyl -4- hydroxy benzyl 
phosphonic acid dioctadecyl , 3, 5-di-t-butyl -4- hydroxy 
benzyl phosphonic acid biphenyl especially are desirable. 

[0113] 

Even in phosphorus compound which possesses phenol 
section of this invention inside same molecule , especially 
desirable compound Chemical Formula (Chemical Formula 3 
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[0114] 
lit 39] 




9 ), is the phosphorus compound of at least one kind which is 
chosen from compound which is displayedwith (Chemical 
Formula 4 0 ) with this invention . 

[01 14] 

[Chemical Formula 39] 



[0115] 
[^b40] 



[0115] 

[Chemical Formula 40] 



HO-Q-CHa-f-o- 



[0116] 

±l2(D^b^^5C(<b 39)(::T7icS?n^^b^4^<!:Lr 
I* . Irganox 1 222(^/ ^ • X^i/-v;Uir^— ;U 

XTs^^ti^it-^^tLXlt Irganoxl425(5'/^-X 
[0117] 

xt^^)x7.i'jv^mmR'^ti>miz^ :^^Bm 

[0118] 

mo'Mt^^o^mmtLxit. mti^n-i 



[0116] 

Irganox 1222 (Ciba * special T. chemicals supplied ) is 
marketed as compound which is shown with 
theabove-mentioned Chemical Formula (Chemical Formula 3 
9 ), Irganoxl425 (Ciba * special T. chemicals supplied ) is 
marketed as compound whichin addition is shown with 
Chemical Formula (Chemical Formula 4 0 ), it is a usable . 

[0117] 

phosphorus compound was known as heat stabilizer of 
polyester , but using these compound combining with 
conventional metal-containing polyester polymerization 
^ catalyst it was. not known so far that it.promotes the melt 
polymerization largely. 

When actually, melt polymerization doing polyester with 
antimony compound , titanium compound , tin compound or 
germanium compound which is a representative catalyst of 
polyester polymerization as polymerization catalyst , adding 
phosphorus compound of the this invention , polymerization 
being promoted substantially to useful level isnot recognized. 

[0118] 

Following to method of this invention , when producing 
polyester , 0.0001- O.l mole % are desirable vis-a-vis number 
of moles of all constituent unit unit of the polycarboxylic acid 
component of polyester which is acquired as amount used of 
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L<. 0.005-^.05 ^;U%t?fc€>Ci:A<*e)lz»SL 
[0il9l 

^Mt^^^'MuRi)^ 0.0001 =Ej\.%mm0m 

[0120] 

:^%BMv^mv^hm 2 itmiimizit. ^)=f^ 

i}J{.z}-OA. j\y=^02x. 1^ 

[0121] 



7K'jxx^;i.4'I^SI^¥1'^7>^^>lg^^0SI 
^fttLT 150ppm WT(c/d:^C<tA<i*S Ll^o 

<feU»*L<l± lOOppm KAT-Cs ^bI^»*L<ii 
50ppm UlTrfe^Jo 

T>^^>lgiF(Da#SA< 150ppm cfey ^<<i:§ 

nizRmtT^^'E^tm^UK 

[0122] 



phosphorus compound , theyare 0.005 - 0.05 mole % , 
furthermore are desirable . 

[0119] 

addition quantity by jointly using phosphorus compound of 
this invention , as aluminum in the polyester polymerization 
catalyst being trace , catalyst which shows sufficient catalytic 
effect is acquired. 

When addition quantity of phosphorus compound is under 
0.0001 mole % , there are timeswhen addition effect is not 
shown, in addition exceeding 0. 1 mole % , when itadds, 
conversely decreases there are times when catalytic activity as 
the polyester polymerization catalyst , tendency of decrease 
changes with amount used etc of the aluminum . 

[0120] 

lithium , sodium , magnesium , calcium , antimony , 
germanium , titanium , tin , cobalt , manganese , zinc , 
niobium , tantalum , tungsten , indium , zirconium , hafnium , . 
silicon, there is a iron , nickel , gallium and those compound 
etc in 2 nd metal element which can be used with this 
invention . 



It is a preferably , antimony , germanium , titanium , 
magnesium , cobalt compound . 

[0I2I] 

Coexisting in in product inside range of addition quantity 
which such as characteristic , fabricability , color of polyester 
addition of these component aforementioned way doesnot 
cause problem to use, it is desirable productivity being 
effectiveto occasion where it improves with shortening 
condensation polymerization time . 

However, antimony compound , polymerizing, 150 ppm or 
less ago as residual amount of the antimony atom which 
remains in polyester which is acquired, it is desirable. 

With more preferably lOOppm or less , furthermore it is a 
preferably 50ppm or less . 

When it becomes [anchimon ] atomic atom existence residual 
amount 50ppmpm many, metal metal antimony coming out 
happens, in order jpl 1 * mildew thing foreign matter rawto do 
in [poriesuteru ], is not desirable. 

As addition possible antimony compound , you can list 
antimony trioxide , antimony pentoxide , antimony acetate , 
[anchimonguriokisaido ] etc, theespecially antimony trioxide 
is desirable. 

[0122] 

germanium compound , polymerizing, 30 ppm or less ago as 
residual amount of germanium atom whichremains in 
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J:y»*L<li20ppin)^TT?&y. t^ilZ»^L< 
It lOppm KlTT?fc-5. 



[0123] 

*l::»S-ri)^^>IS^-a)BI#fitLT 5ppm 

^W^L<\t 3ppm mTT*fc.S„ 
^^'^.IS^^tDSSMiLr 5ppm ^ IS^^tfi^ 



[0124] 

SMitr 30ppm J'UTl::t£^Ci:A<»$Lt^ 
<feyff*Utt 20ppm 

T^:^^/'!7All?■fl>SI#ftiLr 30 ppm ^iS 
[0125] 

^ U * I c SI S -r -5) =1 / N ; ^ <7) # S t L T 
lOppm J'jlTlc>tf§Zi:A<Jf$U^, 

.feyffSUI* 5ppin WT-C&y,$b«Cff*L< 
tt3ppinJaTT?fe-5. 

lOppm $*i^§tte!iSttl4|S]±-r-5A^ 
[0126] 



2003-10-31 

polyester which is acquired, it is desirable . 

With more preferably 20ppni or less , furthermore it is a 
preferably lOppm or less . 

When it becomes more than 30 ppm , as residual amount of 
germanium atom becausein cost it becomes disadvantageous, 
it is not desirable. 

In addition, you can list germanium dioxide , germanium 
tetrachloride etc as germanium compound , especially 
germanium dioxide is desirable. 

[0123] 

titanium compound , polymerizing, 5 ppm or less ago as 
residual amount of titanium atom whichremains in polyester 
which is acquired^ it is desirable . 

It is a more preferably 3ppm or less . 

When it exceeds 5 ppm , as residual amount of titanium atom 
ftilly you show polymerization activity , but because problem 
occurs in aspect of heat resistance and color , it is not 
desirable. 

In addition, you can list tetra -n- propyl titanate , 
tetraisopropyl titanate , tetra -n- butyl titanate , tetra isobutyl 
titanate , tetra -t- butyl titanate , tetra cyclohexyl titanate , 
tetra phenyl titanate , tetra benzyl titanate etc as titanium 
compound , especially tetrabutyl titanate is desirable. 



[0124] 

magnesium compound , polymerizing, 30 ppm or less ago as 
residual amount of magnesium atom whichremains in 
polyester which is acquired, it is desirable . 

It is a more preferably 20ppm or less . 

When it exceeds 30 ppm , as residual amount of magnesium 
atom fully you show polymerization activity , but problem of 
foreign matter occurs and is not desirable. 

[0125] 

cobalt compound , polymerizing, 1 0 ppm or less ago as 
residual amount of cobalt atom whichremains in polyester 
which is acquired, it is desirable . 

With more preferably 5ppm or less , furthermore it is a 
preferably 3ppm or less . 

When it exceeds 10 ppm , catalytic activity improves, but 
because heat resistance of polyester which is acquired 
decreases it is not desirable. 

[0126] 
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[0127] 

^''^U^'^UK. tVU>^. XK'J 

7-tf^-r>Sl. -tr/<v>K. 7^*>v*;u 

;b;U7f:>^. ^+1^x:*)>v:f3;U7K>K, 1,3- 
v^n:?^>v:^>fU/tx>K. 1,3— v^p^:^^> 

i,3-v^a^+-9">v*;U7K>K. 1,4-v 

v;b;U7tf>^. ^^^^-^<f<l: lc^JS^^F^x«>t& 

»^/5£t4i§^i*. y^ji"^. vb-r>K. >f^p> 
*/cii;itib(Dxx^jUff^figttSt*f*. tJiy 
*U#M)x;u7tx-rv:7^r;uK. v^^xx^n, 1,3 
l,5-:^:7^^b>v;fJ;^7K>K.2,6- 

4. 4'-e3'x-;Uv:*3JU7f:>^. 4. 4*- 

e37xx;ux;u7n>v:ft;U7K>K. 4. 4'— e^x 
:i;ux-^;uv^:^;U7t-:>^, 1,2— ex(:7xy+ 
v)x^>— p,p'— v*;^7^c>K. 7 

v:^ju;K:yS*fc[ic^xb(Dxxi^;Hfj^tt^ 
[0128] 

■ry^[^>i>±)\.7\'s:yMt<[z 2,6— j-^^^u^v 
l#b+t^*''Jxxx;KDifei11^ 

[0129] 

x^>HU:^3;u7K>^, :^P/^>h'J*;i/7f:> 

>'J^:/hSI. h«J>v>K. 3. 4. 3\ 4'-e:7xx;u 
t^H^^^UtK^K, fccti;z*ibCOxxx;H{$^ 

[0130] 



polyester saying to this invention , those which consist of one, 
two or more kinds whichis chosen from polyhydric alcohol 
which includes one, two or more kinds and glycol whichare 
chosen from polybasic carboxylic acid and these 
ester-forming derivative which include dicarboxylic acid . Or 
those which consist of hydroxycarboxylic acid and these 
ester-forming derivative . Or it means that it consists of cyclic 
ester . 



As dicarboxylic acid , saturated aliphatic dicarboxylic acid 
which is illustrated to oxalic acid , malonic acid , succinic 
acid , glutaric acid , adipic acid , pimelic acid , suberic acid , 
azelaic acid , sebacic acid , decanedicarboxylic acid , 
dodecane dicarboxylic acid , tetradecane dicarboxylic acid , 
hexadecane dicarboxylic acid , 1, 3- cyclobutane dicarboxylic 
acid ,1,3- cyclopentane dicarboxyhc acid ,1,2- cyclohexane 
dicarboxylic acid ,1,3- cyclohexane dicarboxylic acid , 1 , 4- 
cyclohexane dicarboxylic acid , 2, 5 [noruborunanjikarubon ] 
acid , dimer acid etc or unsaturated aliphatic dicarboxylic acid 
which is illustrated to these ester-forming derivative , fumaric 
acid , maleic acid , itaconic acid etc or aromatic dicarboxylic 
acid which isillustrated to these ester-forming derivative , 
orthophthalic acid , isophthalic acid , terephthalic acid , 5 [] 
(alkali metal ) sulfo isophthalic acid , diphenic acid ,1,3- 
naphthalenedicarboxylic acid ,1,4- naphthalenedicarboxylic 
acid ,1,5 [naftitarenjikarubon ] acid , 2, 6 
[nafutarenjikarjibon ] acid , 2, 7 [nafutarenjikarubon ] acid , 4, 
4* [bifenirujikarubon ] acid , 4, 4* [bifenirusuruhonjikarubon ] 
acid , 4, 4' [bifenirueeterujikarubon ] acid ,1,2- bis 
(phenoxy ) [etann ] p, p' [jikarubon ] acid , [pamoin ] acid , 
anthracene dicarboxylic acid etc or you canlist these 
ester-forming derivative . 



Inside terephthalic acid and naphthalenedicarboxylic acid of 
these dicarboxylic acid especially 2 and 6 
[nafutarenjikarubon ] acid , are desirable in property or other 
point of polyester which is acquireddesignate according to 
need other dicarboxylic acid as ingredient . 

[0129] 

As polybasic carboxylic acid other than these dicarboxylic 
acid , you can list ethane tricarboxylic acid , propane 
tricarboxylic acid , butane tetracarboxylic acid , pyromellitic 
acid , trimellitic acid , trimesic acid , 3, 4 , 3', 4' 
[bifenirutetorakarubon ] acid , and these ester-forming 
derivative etc. 



[0130] 



[0127] 



[0128] 



[0129] 
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■^aifiyy<f'}^—ji^. K3-:^ot°b>^/'j3— 

^ru3-->i', 2, 3-:?5^u>y'j3-;u, 1,4--:/ 

:l-'<>^;u'?""'j=j-;u. 1.6— '^^-y-^v^t— 

1,2— v^P'^++>->v:t— 1,3-v^P 

1,2— v^P'^+'^-^y^^y— ju. 1,3-v^ 

D^^V-lyi>J^^y—)l'^ 1,4— v-^^p/^^^-y-^v 
^^i/— 1,4— v^p^^-9->vx^y— 
1,10— K 12— Kx*> 

i:*lc<5!|ji^*4x-i)Jig)lSSl'9"U3-;u, tKP+/ 

>,4. 4'-vtKP+vt'X7x/— ;U, 1,4-fX 
(i8-tKP4^i>xh+v)'<> •t*>.l,4-t'X 

(;8 — t KP+vxH:^v3'xii;u)x;P/tx>s fx 
(p-tKP+i/:7xz:;u)x— tF;u, t*X(p-tKP^ 
v:7xii;b)x;u7tx>,e:^(p-tKP+*>3^x^;u) 
-''^'>. 1, 2— t*7.(p-tKP^v7'x^;u)x^i>, 
t*7.:7iy— ;u A. t'T.^^xy- ;u Cs 2,5— ty^^ 
:iti.ba)^^'Ja— ;Hcx^U>:?|- 

[0131] 

CtiP><O^U=J— -'Ufl>3T&xg^U>^f«Ja— 

l,3-7''peu>'5^'Ju— l,4-:?^b>'i7'Ja— 

;u. i,4-v-i7P'v^-9->i;>^y— ;uA<ji?$Li^o 

[0132] 

h'j^^p-;u^^>, h'J^^P— ;i'X^i>, h'J^ 
5^p— ;i.::^p/<>. 'O^'xijx'jh— ^'J-b 

[0133] 

tKP4rv*Ji.7K>igtLT{*, fLK. ■i7x>SI, 
'J>=f m^m. tKP+i>»S. 3-tKo4^ 
vg§K.p-tKP+i^$AtK,p-( 2-tKP 
+vxh=)rv)$m^^, 4-tKP+v->^n'N 
+-9->A;u7K>K. */ci*c:*vf)0xxT^;Hfj 

[0134] 

Pt°:t7^7h>. i8-^^;^-/3-3''pe;^^^hl^. 

[0135] 



As glycol ethyleneglycol ,1,2 [puropirengurikoonj ], 1 and 3 
[puropirengurikooni ], diethylene glycol , triethylene glycol , 
1, 2 [buchirengurikooni ], I and 3 [buchirengurikooru ], 2 
and3 [buchirengurikooru ], 1 and 4 -butylene glycol ,1,5 
[pentanjiooru ], neopentyl glycol , 1, 6 (hekisanjioo ] jpl 1 , 1, 
2- cyclohexanediol ,1,3- cyclohexanediol ,1,4- 
cyclohexanediol ,1,2- cyclohexane dimethanol ,1,3- 
cyclohexane dimethanol ,1,4- cyclohexane dimethanol ,1,4- 
cyclohexane diethanol ,1,10 [dekamechirengurikooru ], 
aliphatic glycol , hydroquinone , 4, 4' which isillustrated to 1 
and I 2 -dodecanediol , polyethylene glycol , poly 
trimethylene glycol , polytetramethylene glycol etc 
[jihidorokishibisufenooru ], 1 and 4 -bis (;be -hydroxy 
ethoxy ) benzene ,1,4- bis (;be [hidorokishietokishifeniru ] ) 
sulfone , bis (p- hydroxyphenyl ) ether , bis (p- 
hydroxyphenyl ) sulfone , bis (p- hydroxyphenyl ) methane , 
1, 2 (bisu ] (p- hydroxyphenyl ) ethane , bisphenol A , 
bisphenol C, 2, 5 [nafutarenjiooru ], You can list aromatic 
glycol which is illustrated to glycol , etc which the ethylene 
oxide adds to these glycol . 



[0131] 

Inside ethyleneglycol ,1,3- propylene glycol ,1,4- butylene 
glycol ,1,4- cyclohexane dimethanol of these glycol is 
desirable. 

[0132] 

As polyhydric alcohol other than these glycol , you can list 
trimethylol methane , trimethylol ethane , 
trimethylolpropane , pentaerythritol , glycerol , hexanetriol 
etc, 

[0133] 

As hydroxycarboxylic acid , you can list lactic acid , citric 
acid , malic acid , tartaric acid , hydroxyacetic acid , 3- 
hydroxy butanoic acid , p- hydroxybenzoic acid , p- ( 2 
-hydroxyethoxy ) benzoic acid , 4- hydroxy 
cyclohexanecarboxylic acid , or these ester-forming derivative 
etc. 

[0134] 

As cyclic ester , the;ep -caprolactone , the;be -propiolactone , 
the;be -methyl - the;be -propiolactone , you can list the;de 
-valerolactone , glycolide , lactide etc. 

[0135] 
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[0136] 

;u/S^A<7;u+u>^'J=J-;u-i?&§;KUxx 

[0137] 

±fc^K/«^A^xu:75i;uK*fci±^0x7.x 

;U7K>K*fc(±^(DX7.x;Uff$/£tt^a{*^ 

^ftLT 70 ^ ;u%Ei±# S7K'Jxxx;u-e 

fc'5Ci:7!)<»*L<.cfcy»*L<l± 80 =E)l%U 
±#^-r^7KUxxi^;ur*fcy. ^biz»^L< 
14 90 ^;u%ui±^^t^47t?uxxT-;uT?*So 

[0138] 

ire's ^7'^u=j-;ui$^^A<7;u^u>^'^u=i~;u 

LT7;i.+b>^'gi3-;u$^ftLT 70 ^>iu% 
ia±^^Y^7K'Jx;^7^;u-Cfc^ciA<ff*L 
<. <ty»*L<(4 80 ^>U%JJl±#*-r^7KUx 
XT^jurfey . $bl::»* U(* 90 ^;u%eJl±# 
Wf^TKUxxx^u-efcSp 

[0139] 

fcl4^(DXXiF;HfJi$tt^®<*itL'Ctt. 1,3- 
:>-:7^u>v*;u;^*>K. i,4-:^7^»b>v*;u 

7^7b>v:b;u?fC>Ks 2,7-:h:7^b>i;:^;i.7K 
^/'-lictibCDxx^^jUffJ/iEtt^^tt:*^ 

[0140] 

li. x^b>^fija-;u, K2-:^aeb>>yiji3 
K3-:^aeu>yua-;u. K2-:?^t/ 
>^»ja-;u. 1 . 3-:?5^u>'y u=i-;u. 2. 3- 

K 5— ^^^'^i/^i-^^U. :^-;f^>5';U^riJz]- 



As ester- forming derivative of polybasic carboxylic acid or 
hydroxycarboxylic acid , you can list these alkyl ester , acid 
chloride , acid anhydride etc. 

[0136] 

As for polyester which is used with this invention main acid 
component terephthalic acid or ester-forming derivative or 
naphthalenedicarboxylic acid or with ester-forming 
derivative , polyester where main glycol component is 
alkylene glycol is desirable. 

[0137] 

Main acid component terephthalic acid or ester-forming 
derivative or naphthalenedicarboxylic acid or polyester 
whichis ester-forming derivative , terephthalic acid or 
ester-forming derivative and naphthalenedicarboxylic acid or 
total doing ester-forming derivative vis-a-vis total acid 
component , 70 mole % or more is polyester which 
iscontained, it is desirable , more preferably SOmole % or 
more with polyester which iscontained, furthermore 
preferably 90mole % or more it is a polyester which is 
contained. 

[0138] 

polyester where main glycol component is alkylene glycol 
total doing alkylene glycol vis-a-vis total glycol component , 
70 mole % or more is polyester which is contained, it 
isdesirable , more preferably SOmole % or more with 
polyester which is contained, furthermore preferably 
90mole % or more it is a polyester which is contained. 

alkylene glycol referred to here is good including substituent 
and alicyclic structure in molecular chain . 

[0139] 

1 and 3 -naphthalenedicarboxylic acid ,1,4- 
naphthalenedicarboxylic acid , 1, 5 [nafutarenjikarubori ] 
acid , 2, 6 [nafutarenjikanibon ] acid , 2, 7 
[nafiitarenjikarubon ] acid , or these ester-forming derivative 
isdesirable naphthalenedicarboxylic acid which is used with 
this invention or as ester-forming derivative . 

[0140] 

ethyleneglycol ,1,2 [puropirengurikooru ], 1 and 3 
[puropirengurikooru ], 1 and 2 [buchirengurikooru ], I and 3 
[buchirengurikooru ], 2 and 3 [buchirengurikooru ], 1 and 
4-butylene glycol ,1,5 (pentanjiooru ], neopentyl glycol , I, 6 
[hekisanjioo ] jpl 1 , 1, 2- cyclohexanediol ,1,3- 
cyclohexanediol ,1,4- cyclohexanediol ,1,2- cyclohexane 
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ji.ifi—^^^-^yiy-t— 1,2— i/^a-N^^ 

1,4— v^P'N^-9->v:t-;u> U— v^a/N^^ 
+>->vy^/— 1,3— ><?n's^-y->i;;)t^y 
— 1.4— i^^'P'^+-9->v^^«>'— 1,4-v 
^□'%:^-9->vx^/— 1,10— x*y^U> 
-^^'Ja-Jb, U l2-Kx*>v:l--;U^A<felf 

[0141] 

If u>f-b:7^iu— K ;tf;(i,4— i/^n-^^-y-:/ 
i^pt^u^T^UT'^'U— H> 7K'JxTu>:f7^u 

:h :? $1 b - Kfc J: i; C ti b it It ^ (* A^* if $ L 



[0142] 
[0143] 

0||*^l|cD^fe^^blzS*ifcU'<;H::*T?}qi 
mtL.x\t. 'J>SJ-^U>Kxxt^;i.^^cdu> 

[0144] 



dimethanol ,1,3- cyclohexane dimethanol ,1,4- cyclohexane 
dimethanol ,1,4- cyclohexane diethanol ,1,10 
[dekamechirengurikooru ], you can list 1 and 1 2 
-dodecanediol etc as alkylene glycol which is used with this 
invention . 



These are good using 2 kinds or more simultaneously. 
[0141] 

polyethylene terephthalate , polybutylene terephthalate , 
polypropylene terephthalate , poly (1 and 4 -cyclohexane 
dimethylene terephthalate ), polyethylene naphthalate , 
polybutylene naphthalate , polypropylene naphthalate and 
these copolymer are desirable as polyester of this invention , 
polyethylene terephthalate and this copolymer among these 
especially aredesirable. 

[0142] 

Following to method of this invention , after doing polyester 
polymerization , it removes catalyst from this polyester , or or 
inactivation it does catalyst with phosphorus type compound 
or other addition, furthermore it raises thermal stability of 
polyester , with ,it is possible . 

[0143] 

toner , and fluorescent whitener etc of organic type , inorganic 
type , and organometal type are includedin polyester of this 
invention , it is possible , furthermore itholds down yellowish 
or other coloration of polyester to level which issuperior one, 
two kinds or more it contains these with , it is possible. 

In addition polymer and antistatic agent , foam inhibitor , 
dyeing behavior modifier , dye , pigment , whitener , 
fluorescent whitener , stabilizer , antioxidant , other additive 
of other option maybe contained. 

As antioxidant , aromatic amine type , phenol type or other 
antioxidant being usable , phosphoric acid and phosphate 
ester-based or other phosphorus type , sulfurous , amine type 
or other stabilizer are usable as stabilizer . 

These additive , when polymerizing polyester or it adds with 
afterpolymerizing, or step of option when forming of 
polyester being possible, which step ideal differ 
respectivelyaccording to characteristic of compound and 
required performance of polyester molded article . 

[0144] 
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[0145] 

^ x7.T-;u^b IS t L< (i xxt' 3c ^ J5 
JC 0) Fj§ M s i; s ^ ^ * a> ff s e pg t, L < 

L^LIi--httT'a)^^)□T'feort ctL^L, X5F 

CDJ^^J-. i5iJ^(i*^B^a)'J>-|b^!feli:^^ 
^Lfc;l^!fel^:LT^ilPLTt<fcL^L. C*vf>^ 

*fc7JU5-'>A^MtL<(i^-a)^b^4^3<!:te 

(C^^•ltT^^IQLTt,J:L^o 
[0146] 



l#?>*ifc;K'Jx7.7^;uui;>li, xg(2)T:IStt 

[0147] 

*f|Bja)xS(2)T?l#f>tx.^>^'jx:;^^>u/<u.y 
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liquid phase condensation polymerization Process (1) of this 
invention is liquid phase polymerization step of prior public 
knowledge . 

In case of namely, PET , terephthalic acid and ethyleneglycol 
and according to need other copolymer component 
reactingdirectly, you distill water and esterification after 
doing, reacting,you are produced direct esterification , or 
dimethyl terephthalate and ethyleneglycol and according to 
need other copolymer component which do condensation 
polymerization under vacuum by transesterification method 
whichdistills methyl alcohol and does condensation 
polymerization after ester exchange and under the vacuum . 

[0145] 

It can add condensation catalyst of this invention , to reaction 
system with step of the option of polymerization reaction . 

It can add to reaction system in step of option which is before 
andreaction middle starting for example esterification reaction 
or transesterification or immediatelybefore or reaction middle 
starting condensation polymerization . 

Especially, aluminum or compound adds immediately before 
starting condetisation polymerization is desirable. 

addition method of condensation catalyst of this invention 
powder or is good even withaddition in neat condition and, it 
is good even with slurry of the ethyleneglycol or other 
solvent , or addition with solution state especially is not 
limited. 

In addition, it is possible to add as aluminum metal or 
compound and the blend which mixes phosphorus compound 
of other component , for example this invention beforehand 
and, it ispossible to add these separately. 

In addition it is possible to same addition time to add 
aluminum metal or the compound and other component , for 
example phosphorus compound to polymerization system , to 
add respective component toseparate addition time is possible. 

In addition, total amount of catalyst at one time adding and 
dividinginto multiple times , it is possible to add. 

[0146] 

As for above-mentioned condensation polymerization Process 
(1), with batch system , semicontinuous system , continuous 
method no method good. 

polyester resin which it acquires to particulate (pellet ) is 
converted with the Process (2). 

[0147] 

shape of polyester pellet which is acquired with Process (2) of 
the this invention , cylinder type, is good rectangular type , 
spherical shape or flat platelet or other whichever, average 



Page 40 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003306538A 

livii^ 1.5~5mm. Sf^L<li l.6~4.5mm. 
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m ^ It . i^v ly ^ - m <0 ^ It , 

I.5-4.0mm 

<r> 1.1-2.0 IS. m'J^*!i^SA<¥l^^^-S(D 0.7 



[0148] 

± IBa)lS(2)T-?# t>*t47K'J J:Xx ;U'< h 

0 IV tt 0.3-0.9 dl/g t:fe-S)Ct*<Jf*L<. M 
»*L<I± 0.4-0.85 dl/g. $t>l^»* L.<l* 
0.5-0.65 dl/g T*3&-5, 

0.3 di/g *jir-ii. m^\tm^. v-h. :7^>iuA 
0.9 dl/g *Js^-6tjii*sie^a)^^l±A<gSB 

[0149] 

^S^bxS(3)$gr@ffifi^xg(4)'vfji3i$ 

Xfe^£(Tg)Ja±-Cf3f)VOBl,#.UiT«7)Sg. * 
f^WdliPETO^^Ii. 100-210 degCOJSJt 
-a 1-5 B$PBlJ)nlftLTfTt54x-5, 

[0150] 

OSJtv *{*WICliPET(0^^tt 190-235 deg 
C (7>ig^®ffl-e 1-30 ^fii'fit>iX^o 



[0151] 

*flB^(cfflL^b^t^;^°'Jxxx;^. ^ys 

0.55-1.5 dl/g. $?*L<li 0.58-1.30 dl/g.^blZ 
if ^L<l* 0.6~1.00dl/g <7)SHT'$>-i), 

IV A< 0.55 dl/g *jiT'li. 
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particle diameter usually 1. 5 - 5 mm , preferably 1.6~4.5mm , 
fiirthermore is range of preferably 1 .8~4.0mm . 

In case of for example cylinder type, fact that it is a length 
1 .5-4.0mm extent is practical . 

In case of spherical particle , maximum particle diameter fact 
that I.l - 2.0 times , minimum particle diameter of the 
average particle diameter are 0.7 times or more of average 
particle diameter is practical . 

In addition, weight of pellet range of iO - 40 mg / grains is 
practical . 

[0148] 

IV of polyester pellet which is acquired with 
above-mentioned Process (2) is 0.3 - 0.9 dl/g , it is desirable , 
more preferably 0.4-0.85 dl/g , furthermore it is a preferably 
0.5^.65 dl/g. 

0.3 Feature embodiment where with didl/g , it compares and 
for example fiber *sheet, film or other molded article study 
dynamic property adds and is not desirable *. 

0.9 When it exceeds dl/g , productivity of melt condensation 
polymerization deterioratesextremely, because AAcontent 
increases rapidly, it is not desirable. 

[0149] 

Next, polyester pellet of this invention passing by preparatory 
crystallization process (3), is transportedto solid phase 
polymerization Process (4). 

crystallization with preparatory crystallization process of this 
invention is done and temperature , of the melting point or 
lower concrete above glass transition temperature (Tg ) in 
under under inert gas or under or water vapor or water 
vapor-containing inert gas atmosphere vacuum , case of PET , 
1-5 hours heating with temperature of 100 - 210 deg C. 

[0150] 

solid phase polymerization with solid phase pplymerization 
Process (4) of this invention under inert gas atmosphere or 
under the vacuum , temperature , of melting point or lower 
concrete in case of PET , 1 - 30hours is done with temperature 
range of 190 -235 deg C. 

[0151] 

polyester , which is used for this invention especially, repeat 
unit as for the inherent viscosity (IV ) after solid phase 
polymerization of polyester which configuration is done 0.55 
-1.5 dl/g , preferably 0.58-1.30 dl/g , furthermore is range of 
preferably 0.6~l,00dl/g from ethylene terephthalate . 

IV under 0.55 dl/g , molded article or other mechanical 
property which is acquired is bad. 



Page 41 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser, No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003306538A 



2003-10-31 



*tcs i.5di/g im?L^m^it. f&BWj:ifiz^ 

[0152] 

0.40-1.00 dl/g. »SL<li 0.42-0.90 dl/g. ^Fblw 
JT*L<li 0.45-0.80 dl/g CD^Htrfc^o 

IV A< 0.40 dl/g *3|-ei±. ifbtifc^ff^tt^ft* 

*fc. 1.00 dl/g ^tS^^ii^li. iSff^^^Cif IC 
[0153] 

T^K^IJIi. ^p^0l4^iSii$i±^7KUx^b>fj: 
[0154] 

-5,-Kuxx^;u*co^'j3 o.50 

0.45afi%l^T. ^b(Z»*L<l±0.40fiM%r* 



[0155] 

SaSSltl*. 50-130 deg C OmTKlZ 5 B$ 
Jf*L<li.i8iSSg 70-98 deg CCDf^TK^JfC 

10 »^16 Btftljim^^cticcfcyitjfiitv^o 



In addition, when it exceeds 1.5 dl/g , thermal decomposition 
is accompaniedbecause necessity to make resin temperature 
when melting high with such as molding machine occurs it 
reaches point where, mold fouling occurs fromformation etc 
of cyclic oligomer and problem occurs in productivity . 

[0152] 

In addition, polyester , which is used for this invention 
especially, the repeat unit as for inherent viscosity (IV ) of 
polyester which configuration is done 0.40 -1,00 dl/g , 
preferably 0.42-0.90 dl/g , furthermore is range of preferably 
0.45-0.80 dl/g from ethylene -2, 6-naphthaIate . 

IV under 0.40 dl/g , molded article or other mechanical 
property which is acquired is bad. 

In addition, when it exceeds 1 .00 dl/g , thermal decomposition 
is accompaniedbecause necessity to make resin temperature 
when melting high with such as molding machine occurs it 
reaches point where, mold fouling occurs fromformation etc 
of cyclic oligomer and problem occurs in productivity . 

[0153] 

It blends in polyester which is used for this invention it is 
possible the polyethylene or other polyolefin resin or other 
suitable amount which promotes polyamide resin , crystalline 
of polyester , ultraviolet light-absorbing polyester , xylylene 
group content polyamide or other gas barrier property of other 
thermoplastic resin , for example gas barrier property . 

[0154] 

Water of this invention , oligomer content in polyester which 
is offered to thetreatment with phosphorus content aqueous 
solution , organic solvent , or phosphorus content organic 
solvent solution is 0.50 weight % or less , it is desirable, more 
preferably 0.45 weight % or less , furthermore it is a 
preferably 0.40weight %, it is desirable . 

0.50 When it exceeds weight %, it is a embodiment which 
with water,fiilly you cannot show phosphorus cohteirit aqueous 
solution , organic solvent , or phosphorus content organic 
solvent solution which are executedwith postprocessing and 
treatment effect is not desirable. 

[0155] 

water treatment of this invention is executed polyester pellet 
by fact that itcontacts with water. 

treatment temperature is executed by 5 min -72 hours soaking 
in hot water of 50 -130 deg C. 

It is executed by 1 0 min -1 6 hours soaking in hot water of 
preferably , treatment temperature 70-98 deg C. 
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[0158] 
[0159] 

■7x— v;>«5^;U/txX7i-h. h'J>^;U7^7.7 
X— ^ yx^^U/^X:?!-^. vX5^;U7t;7.-7 

X— h, h'J7.x5^;u7txX7x— h. ^y(y;i/-7;u 
*f=ii'rv):^at*;u7^x-7x-hs v(y;uv;u^ 
fcl*-<V):^atf;u*x:7x— h'j(/;u-7;u* 
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water treatment of this invention nnay execute polyester pellet 
by fact that itcontacts with water vapor or water vapor content 
inert gas . 

[0156] 

water treatment of polyester pellet is possible with whichever 
of batch system , continuous method . 

With batch system , rotary type drum system and silo system 
etc are used general ly,contact with effective water is 
measured. 

As for continuous method , it can use processing unit of 
column type and polyester pellet issupplied from upper part , 
water is supplied to continuous with the laminar flow and 
countercurrent . 

polyester pellet which water treatment is done dewatering 
after doing, is dried with hopper type . and dryer etc of rotating 
disk type making use of vibrating sieve and Simon cutter or 
other dewatering machine. 

[0157] 

phosphorus content aqueous solution treatment of this 
invention is done polyester pellet and hypophosphorous acid 
aqueous solution , phosphorous acid aqueous solution , 
hypophosphorous acid ester aqueous solution , phosphite ester 
aqueous solution , phosphate ester aqueous solution by 
factthat it contacts. 

You can list for example hypophosphorous acid methyl , 
hypophosphorous acid dimethyl » hypophosphorous acid 
trimethyl etc as hypophosphorous acid ester referred to here. 

[0158] 

As phosphite ester , you can list for example methyl 
phosphite , dimethyl phosphite , trimethyl phosphite , ethyl 
phosphite , diethyl phosphite , triethyl phosphite , butyl 
phosphite , dibutyl phosphite , tributyl phosphite , phenyl 
phosphite , diphenyl phosphite , triphenyl phosphite , dodecyl 
phosphite , bis dodecyl phosphite , tris dodecyl phosphite , 
nonyl phenyl phosphite , bis nonyl phenyl phosphite , tris 
nonyl phenyl phosphite , etc. 



[0159] 

As phosphate ester , you can list for example mono methyl 
phosphate , dimethyl phosphate , trimethyl phosphate , mono 
ethyl phosphate , diethyl phosphate , tris ethyl phosphate , 
mono (normal or iso ) propyl phosphate , di (normal or iso ) 
propyl phosphate , tri (normal or iso ) propyl phosphate , 
mono (normal or iso ) butyl phosphate , di (normal or iso ) 
butyl phosphate , tri (normal or iso ) butyl phosphate , mono 
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— ^y^xiiyU/fNX^i-h. v7x:r;U/^7.:7 

X — h'J7xr.jU7tcX7x-h. ^/•J7bv;i.7^ 

x:7x-h. v^Uv;u;hX7x-h. h'J^Uv^U 
.lHX7x-h'S^3!i<^lfbn-5. 

[0160] 

T%»*L<tt 10~100,000ppm Trfey. 

L < I* 100~80,000ppm > ^ I:: » * L < (4 

l.OOO-lO.OOOppm Trfe-So 

[0161] 

U>^W7KjSj|jT'0)i!!:SSJtl*. 20-120 deg C 
»*L<I430-100 deg CtDSiHICjiy, m«l 

[0162] 

— -f v::^5';u7;u=3— tert-:?^;u7;uq 
— i-^>^/-;u.2-^>^?y— ;u.3-^>^ 
y— 2--?<?;u-i-:?^ry-;u. -rv^^^^^ur 

/-;u. 2.>5^;u-i-'0^'y-;u. 4-y5^;u-2-^ 
^^ry— ju.2-x^;u-i-:5^4iy— \-^zf^/- 

— ju. 2-:^^^^/— 2.x^;u.i./\^+i-y— 
i-y-ty— 3,5,5-h>jyT;ui.^+-9-y- 
i-x*y-ju. i-'t7>x*y— i-KT*y 

i-.y^;k>^D^+^ty-^u. 2-y5^;uvi?p^ 
^■y-y-;u. 3.y^;ui/^7P^+-9-y-;u. 4-y 
^;uv^rp>\+l^y-;u, x^u^-^'Uzi-^u. 

i,2-:/^'>v;t--;u. ^'^U-bU^^f^ (7)t;u:3- 
y5^;ux^;u^rh>. 2-^>^y 
3-^>^y>. 2-^++^y>. y^^u-fv:^^ 
2-^^^y>. 4.^:/^y>. '^^v'}=s- 



octyl phosphate , dioctyl phosphate , trioctyl phosphate , 
mono phenyl phosphate , biphenyl phosphate , triphenyl 
phosphate , mono cresy! phosphate , dicresyl phosphate , 
tricresyl phosphate etc. 



It is a embodiment where phosphate ester are desirable. 
[0160] 

phosphorus content aqueous solution which contacts with 
polyester pellet of this invention , phosphorus atom converted 
concentration beingS ppm or more , with preferably 10-100, 
OOOppm , is more preferably 100-80, OOOppm , particularly 
preferably 1, 000-10, OOOppm . 

[0161] 

As for treatment temperature with phosphorus content 
aqueous solution , with 20- 120 deg C, there is a rangeof 
preferably 30-1 00 deg C, contact time 5 min -1 6 hours, is 
preferably 1 5 min -8-hour . 

polyester pellet which phosphorus content aqueous solution 
treatment is done is dried liquid removal * water wash * 
dewatering after doing. 

[0162] 

methanol , ethanol , 1- propanol , 2- propanol , 1- butanol , 2- 
butanol , isobutyl alcohol , t- butyl alcohol , 1- pentanol , 2- 
pentanol , 3- pentanol , 2- methyl -1- butanol , isopentyl 
alcohol , t- pentyl alcohol , 3- methyl -2- butanol , neopentyl 
alcohol , 1- hexanol , 2- methyl -1- pentanol , 4- methyl -2- 
pentanol , 2- ethyl -1- butanol , 1- heptanol , 2- heptanol , 3- 
heptanol , 1- octanol , 2- octanol , 2- ethyl -1- hexanol , 1- 
nonanol , 3, 5, 5-trimethyl -1- hexanol , I - decanol , I- 
undecanol , 1- dodecanol , allyl alcohol , propargyl alcohol , 
benzyl alcohol , cyclohexanol , I - methyl cyclohexanol , 2- 
methyl cyclohexanol , 3- methyl cyclohexanol , 4- methyl ■ 
cyclohexanol , ethyleneglycol , propylene glycol , 
trimethylene glycol ,1,2- butanediol , glycerine or other 
alcohols , acetone , methylethyl ketone , 2- pentanone , 3- 
pentanone , 2- hexanone , methyl isobutyl ketone , 2- 
heptanone , 4- heptanone , diisobutyl ketone , 
acetonylacetone , cyclohexanone , or other ketones , butane , 
pentane , hexane , heptane , octane , [nanon ], you can list 
saturated hydrocarbon of decane , hexadecane or other carbon 
number 4-16 etc as organic solvent which contacts with 
polyester pellet of this invention . 
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[0163] 

^IZtBW^tt^tK 20-120 deg C 1?. ff*L< 
14 30-100 deg C OT^BT-fcy MB^rslli 5 

[0164] 

li,jSSlJ<D^,§ICt^W^Ftl-SA<. 20-120 deg 
C T?. »*L<I* 30-100 deg C (Ommvih^). B 

^mm 5 mNi. »*L<tt 30 ^-s ^ra 



[0165] 
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As organic solvent , it is a embodiment where acetone and 2 
-propanol are desirablein point of effect, cost and 
workability . 

[0163] 

treatment temperature with organic solvent of this invention 
has an influence on also the boiling point of solvent , but with 
20 - 120 deg C, in range of preferably 30-100 deg C,contact 
time equivalent of 5 min -S-hour , preferably 30 - is 5 hours . 

After organic solvent treatment, liquid removal * water wash 
* dewatering after doing, it is dried. 

[0164] 

phosphorus content organic solvent solution treatment of this 
invention is done polyester pellet and hypophosphorous acid 
organic solvent solution , phosphorous acid organic solvent 
solution , hypophosphorous acid ester organic solvent 
solution , phosphite ester organic solvent solution , phosphate 
ester organic solvent solution by factthat it contacts. 

acetone of preferably , phosphate ester or it is a embodiment 
whose 2 -propanol solution are desirable. 

[rin ] phosphorus content organic solvent solution treatment 
treatment temperature temperature solvent solvent point 
boiling point of bookdeparture this invention it is influenced, 
but with 20 - 1 20 deg C, friendship* to be a range of 
preferably -100 deg C, at time of contact contact time times's 
amount 5 min 8 -hour hour * at time of preferably amount 0 
min 5 hours hours *. 

After phosphorus content organic solvent solution treatment , 
liquid removal * water wash * dewatering after doing, it is 
dried. 

[0165] 

Above-mentioned water, phosphorus content aqueous 
solution , organic solvent , phosphorus content organic 
solvent solution treatment , inactivation doing catalytic 
activity in the polyester pellet of solid phase condensation 
polymerization rising, that has presumed whether it is not to 
bean effect which controls thermal decomposition of 
polyester at time of the melt molding but fully it is not case 
that it is verified. 

[0166] 

[Working Example(s)] 

Below, this invention is explained with Working Example , 
but this invention is notsomething which is restricted to these 
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@^*6^(IV:dl/g) 

h^^PDx^lyCD 6/4(«gli:);I^j$jSlc 
80-100 deg C TlS^rBlAMtjt«?t. 't7'<D-x 
*SJttt$fflt^r wSit 30 deg C T'jfflSLfco 



ici^oT IV ^;*SLfco 

SStt=*«:#fi(CT ^WS) 

St^^ 300mg ^^^-^i-yji^to^v^a/V—M 

^7aP;tx;UA;-g^;1?(^Mit=2/3)3mI lc>§/gL. 
$blZ<7QP7^;UA 30ml ^to^T#li?^-5>o 

Z^[Z:^9J-}1 I5ml ^»0x,T7K'JT-^;3CI5 

fflL^.30degCT*a"J^L/ro 
[0168] 

«T?KJ*L.««l«f^R!rS!( M-150C(DM)lt{ii 

mm\z^ ymiijajs 295 deg c vzr'j^t-A 

Z(Df>)yt~I^i^-t°Zf=7XH±M LB-OIE 
5i»^a-j$}K«l^fflL^rM#JSja(l?) 100 
deg C)Sr-ft]iiL, m 140 deg C ©^SW^S 

Wlft^^L. 1500CC (DcfSfigff^t^CSlgpiiR 



Infill wLTS^ W o ^ ^ y s 

« oA* _Ji^ * <LI_ ^ at«l *4k • I. 
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Working Example , 

Furthermore, as for evaluation method execution intimately it 
is with the method below. 

[0167] 

inherent viscosity (IV:dl/g ) 

In 6/4 (weight ratio ) mixed solvent of phenol / I, 1, 2, 2- 
tetrachloroethane several hours you applied respective 
polyester pellet (length approximately 3 mm , diameter 
approximately 2 mm , cylinder ) which is acquired with melt 
condensation polymerization and solid phase condensation 
polymerization , with 80-100 deg C and melted, you 
measured with temperature 30 deg C making use of 
Ubbelohde viscometer . 

With 4 g/l as center it measured concentration , followed to 
conventional method and decided IV no point. 

cyclic trimer content (CT content ) 

hexafluoroisopropanol /chloroform mixed solution (volume 
ratio =2/3 ) it melts specimen 300mg in 3 ml , it dilutes 
flirthermoreincluding chloroform 30ml . 

polymer after precipitating, is filtered in this including the 
methanol 15 ml . 

evaporating and drying to solid it did filtrate , made constant 
volume with dimethyl formamide iOml ,quantification it did 
cyclic trimer with high speed liquid chromatography method . 

density of (3) pellet 

Making use of density gradient tube of nitric acid calcium / 
water mixed solution , it measured with 30 deg C. 

[0168] 

Formation of (4) hollow molded article 

It dried polyester pellet with dryer which uses dehumidified 
air , preform itformed with resin temperature 295 deg C Meiki 
Co. Ltd. (DB 69-073-1 195 ) make with M.150C (DM ) 
injection molding machine . 

mouth part of this preform thermal crystallization was done 
with mouth part crystallization equipment of homemade . 

It heated this preform to suitable drawing temperature 
(Approximately 100 deg C ) making use of Knipp Corpoplast 
Maschinenbau GmbH (DB 31-679-2027 ) supplied 
LB-OIEdrawing blow molding machine ,drawing blowing did 
inside die of approximately 140 deg C,approximately 7 
second heat-set did continuously inside aforementioned 
blowing die , acquired hollow molded article (As for shaft 
round )ofl500cc. 

drawing blow molding was repeated in continuous to similar, 
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±U(4)(01j'A-Q 3000 aa^nEff^iJDXLrfffc 



(6)^Sj5ti©l¥flli 

±l2(4)(7):^;tr'3000(sI^iKjS}fJilQXLfc^a) 

5 IS:|igM;i$fflL^Tf¥ffliLfc. 



A~ X ■.^my^M<BMmizmif)'hiti>. 

[0170] 

>^Mli!t^l^*«tL-C 0.3 ^ 0.25MPa <D 

ttlET 245 deg C iCTTK^^Jl-JCg* L^CA^b 
xXT^HbSJS^ 120 ^j'tTL^X7.T-;/U<b$A^ 
95%a)t*7.(2-tKP+->X5^;U)irb:7^!b-hfc 
J:i;:l-'J=f7-(Djg^^(felT BHET 

C0 BHET S^t^DlcSffi^ftiiltL-C^Stt 
KS7;U£-'!7A(Aldrich S)*j§j5E(cx5^U> 
^'J=i-;U$*a^®ifL,Smi:LT 15g/l 
ttKK7;U5-'t7AG)X5^U>^iJzi-;i,-$jSE 
^;KUX7.7^;Ht.(7)gE^^>|cS^LrT;i.5-'t? 
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hollow molded article wasproduced. 
[0169] 

transparency evaluation of (5) hollow molded article 

3000 time continuous molding processing with method of 
above-mentioned (4),evaIuatioh it did with kind of visual 
which shows transparency evaluation of the hollow molded 
article which it acquires, next 5 -step ranking making use of 
law. 

It cannot recognize difference in most transparency in 
comparison with the hollow molded article of 0:initial stage . 

0 - It can recognize decrease in comparison with hollow 
molded article of the*:initial stage somewhat in transparency . 

In comparison with hollow molded article of *:initial stage it 
can recognize decreasein transparency . 

* - In comparison with hollow molded article of X :initial 
stage it can recognizedecrease clearly in transparency . 

transparency is impaired considerably in comparison with 
hollow molded article of the X :initial stage . 

evaluation of (6)'mold fouling 

With method of above-mentioned (4) 3000 time continuous 
molding afterprocessing, evaluation it did with kind of visual 
which shows the extent of mold fouling , next 5 -step ranking 
making use of law. 

Signet Ormold fouling . 

0 - It can recognize ♦imold fouling somewhat. 
It can recognize *:mold fouling . 

* - It can recognize X :mold fouling clearly. 
X :moId fouling is considerable. 

[0170] 

While (Manufacturing polyester pellet for formation): high 
purity terephthalic acid and 2 -fold molar amount inserting 
ethyleneglycol in (1) mixer-equipped hot medium circulating 
type 21iter stainless steel autoclave , under pressurizing 0.3 
mole % adding and 0.25 MPa with 245 deg C removing water 
in outside the system triethylamine vis-a-vis acid 
component ,esteriflcation reaction 1 20 minute action 
esterification ratio acquired 95% bis (2 -hydroxyethyl ) 
terephthalate and the blend (Below BHETblend you call ) of 
oligomer . . 

Ring stopping to do in basic aluminum acetate (Aldrich make) 
aqueous solution including ethyleneglycol in the this 
BHETblend as condensation catalyst , as result ethyleneglycol 
solution of 1 5 g/l basic aluminum acetate vis-a-vis the acid 
component in polyester as aluminum atom as 0.014 mole % 
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AM^tLX 0.014 "EJl'/ofJl^it-^^ttX 
Irganox 1425(^/^'7.'<i'-\';UT--f— -^S^^UX 

iOg/1 x5^u>-^>ji]-;u-;t;S$^/j)t5j-(z 

fniLX Irganox 1425 tLT 0.02 "EJU'/o^lJU^. 
^l^X\ mm^m%T. ^Elcr 245 deg C X' 

^(O'ik. 60 ^relAMf T 275 deg C ^Tf^SLo 
13.3Pa(0.1Torr)i:Lr.$bl3 275 deg C. 13.3Pa 

X IV o.6di/g izuax-mts^-^ RitimM 

>Kt^(zia:tliLTii;<ffL, 20 ft^fel???** 
ilii) 2min a)i/'J>^^-Jg^*(D'<U->h^f#fc. 

160 deg C ■C*Pl^ffigLT^°'Jxx^;U^U 

i^xmm%^T. m les deg c xnt^'^. 205 

deg C T'Sffla^L IV A< 0.77dl/g. CT t^Wi 
0.28 Mg%.ag l.39g/cm'fl)@ffiaii'&7K'J 



[0171] 

<S^;i/S(DX5^b>'y'ji]-.(U^ttia.i^. h'Jx 
f^^bTS^i&Kfife^^lwjyLT 0.3 =E)l^%ia7L^ 
0.25MPa (DttJET 245 deg C lCT7Ki&3g^lcS 
*L'Ei:A^bXX7';u^bS)S^ 120 ^m^xxx 
Mtmt< 95%a)t*X(2-tKa4rvx5^;i.)5^U-7 
^'U-hfccfci;:*-'j37-a)S^^(JaT BHET 

Z<0 BHET ;l^tllca$i^Mi«i:LTiSStt 
KKT^US-OACAldrich $i)7K5tj«lcx5^b> 

<f'}=i-jimxm^L.nmtLx isg/i 

1tK^7;U5-':7A0X5^U>y'jzi-Jl,jg-i$ 
^,-Kgx;^T^;u4'(0KfiE^J-f::*tLT7;U5-'i7 

J^Ws^tLX 0.007 ^ >lU%t'J>'(b^!!^i:tT 
Irganox 1425(5'/<-X^v-v;U-T'f'— 'tr5*;UX 
n)(D lOg/1 x^u>-i7-iJrj-;u-§-S[^^fi£^^|c 
S>fUT Irganox 1425 tLX 0.01 ^ 

;uvii'>Al^?-Siff-e«^.-K'jxxx;nt'<D 
5il#M*< 1 5ppm ic4-^cfea-Sf<by ;u v^-j? A 
^J!)P^. Jfel^-e. S^#fflmT, ^El::-C 245 
degCT'lO^^rBlitf^Lfc. 



and phosphorus compound 10 g/I ethyleneglycol solution of 
Irganox 1425 (Ciba * special T. chemicals make) vis-a-vis 
acid component next including 0.02 mole % as the Irganox 
1425, under nitrogen atmosphere , With ambient pressure 10 
min it agitated with 245 deg C. 

After that, 60 minute applying, while temperature rise doing 
to 275 deg C,lowering pressure of reaction system gradually, 
until furthermore with 275 deg C, l3.3Pa IV becomes 
approximately 0.6 dl/g , 13.3 Pa (0.1 Torr ) as, the 
condensation polymerization execution intimately it is. 

It followed pressure release , in cold water discharging in 
strand , the quench it did resin under fme added pressure , 
after that after keeping in 20 second cold water , cutting it did 
and acquired pellet of cylinder shape of the length 
approximately 3 mm , diameter approximately 2 mm . 

heat treatment doing polyester pellet which is acquired with 
above-mentioned melt condensation polymerization with 160 
deg C, after crystallization , with standing solid phase 
condensation polymerization column under nitrogen 
stream ,with approximately 165 deg C after drying, solid 
phase polymerization it did surface of polyester pellet with 
205 deg C and IV acquired solid phase condensation 
polymerization polyester pellet of 0.77 dl/g , CT content 
0.28weight %, density 1 .39g/cm <sup>3</sup>. 

[0171] 

While high purity terephthalic acid and 2 -fold molar amount 
inserting ethyleneglycol in (2) mixer-equipped hot medium 
circulating type 2 liter stainless steel autoclave ,under 
pressurizing 0.3 mole % adding and 0.25 MPa with 245 deg C 
removing water in outside the system triethylamine vis-a-vis 
acid component , the esterification reaction 120 minute action 
esterification ratio acquired 95% bis (2 -hydroxyethyl ) 
terephthalate and the blend (Below BHETblend you call ) of 
oligomer . 

Ring stopping it does in basic aluminum acetate (Aldrich 
make) aqueous solution including ethyleneglycol in the this 
BHETblend as condensation catalyst , As result 
ethyleneglycol solution of 1 5 g/1 basic aluminum acetate 
vis-a-vis acid component in polyester asO.007 mole % and 
phosphorus compound as aluminum atom 1 0 g/1 
ethyleneglycol solution of Irganox 1425 (Ciba * special T. 
chemicals make)vis-a-vis acid component in order 0.01 
mole % , furthermore with germanium atom conversion for 
residual amount in final polyester to become 1 5 ppm , as 
Irganox 1425 next including germanium dioxide , under 
nitrogen atmosphere , With ambient pressure 10 min it 
agitated with 245 deg C. 



^O'ik. 60 ^i^Pel AMtT 275 deg C ^"C^SLO After that, 60 minute applying, while temperature rise doing 
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13.3Pa(0.1Torr)<!:LT. ^bC: 275 deg C. 13.3Pa 
T' IV 0.61dl/g IZtji^tVMt&'^&Jt^M 

m 2mm CDv'J>^*-}KttCD^b^>h^»/co 



160 deg C T'tof^^aSLT/KUXX^^U^U 

i^Vmm%^iTA^ 165 deg C Tr$5:Ji^.205 
deg C T'@4gfi^L IV t< O.gOdyg. CT "^^i 
0.32 ag%.^Jt 1.40g/cm'<7)@fflS*i^7K'J 



[0172] 

(Hi&^il 1) 

±ffil$©ffl7K'JxXi^7U^U^vh(l)3kg fccti; 

iokga)^S7K^iifl*l#txx>uxx5^-;b 

SS^SlCAtl. 1X\mizMm^^95 degC 

mmuzo 

t(D^^. AStKL. g*IIHa4^. 135 deg C T* 16 
*^fi)cJ^{*^ 3000 iHlii^iSff^ftlXLfco 



[0173] 

(mmm 2) 

±lB«Sffl7KUxxx;u^U*vh(i)3kg fcJ:u: 
lokg <7> 0.05 S4%a)vp«^;u7tvx:7x— h7K?t 

ti. ms degcT*7B#rpi. jsj$Ud:A<e,'j>^^ 



135 degC r* 16 ^H^^JiLfco 



to 275 deg C,Iowering pressure of reaction system gradually, 
until furthermore with 275 deg C, 13.3Pa IV becomes 
approximately 0.61 dl/g , 13.3 Pa (0.1 Torr ) as,condensation 
polymerization execution intimately it is. 

It followed pressure release , in cold water discharging in 
strand , the quench it did resin under fine added pressure , 
after that after keeping in 20 second cold water , cutting it did 
and acquired pellet of cylinder shape of the length 
approximately 3 mm , diameter approximately 2 mm . 

heat treatment doing polyester pellet which is acquired with 
above-mentioned melt condensation polymerization with 160 
deg C, after crystallization , with standing solid phase 
condensation polymerization column under nitrogen 
stream ,with approximately 165 deg C after drying, solid 
phase polymerization it did surface of polyester pellet with 
205 deg C and IV acquired solid phase condensation 
polymerization polyester pellet of 0.80 dl/g , CT content 
0.32weight %, density 1.40g/cm <sup>3<sup>. 



While polyester pellet for above-mentioned formation (1) 
inserting distilled water of 3 kg and 10 kg in mixer-equipped 
stainless steel vessel , controlling liquid temperauire in 95 deg 
C with heating, 6 hours , agitating with state water treatment 
execution intimately it is. 



transparency of hollow molded article which it acquires and 
state of mold fouling visual evaluation were done. 

Both decrease and mold fouling of transparency it was held 
down incomparison with Comparative Example . 



While polyester pellet for above-mentioned molding ( 1 ) 
inserting dimethyl phosphate aqueous solution of 0.05 
weight % of 3 kg and 1 0 kg in mixer-equipped stainless steel 
container , 7 hours , agitatingwith approximately 25 deg C 
phosphorus content aqueous solution treatment execution 
intimately it is. 

After that, liquid removal * water wash * dehydration it did, 
in nitrogen atmosphere , 16 hours dried with 135 deg C. 



After that, dehydration it did, in nitrogen atmosphere , 16 
hours dried with 135 deg C. 

Making use of this polyester pellet , hollow molded article 
3000 continuous molding was processed with 
theabove-mentioned method . 



[0172] 

(Working Example 1) 



evaluation result is shown in Table 1 , 
[0173] 

(Working Example 2 ) 
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[0174] 
(UteiW 3) 

±l5/$Sffl7KUxxx;u^u^vKi)3kg fc<t{/ 
8kg (D^V^P/ V-;U^ltt$«i*^Xx>UX 

x5^-;uS#SlicAti. 25 deg erg mil. 

135 deg CV\6 mi\^mUzo 

3000 lalJilK/SJKftDXLfco 



o^m^smmmuzo 

tizn^ii^^xi^tzo 
mm^^^m i izTn-r, 

tOl75] 

(11*6^ 4) 

±IEligieffl;KUxx7^;U'^b*>Ki)3kg fc<fci; 
8kg 0 0.05 MS%hU-/^;U7t^X7x—KD-<V3^ 

^HS^tllzAtt. Jit?] 25 deg C 6 m^L 



135degC-C16^rBmjgLfco 

3000 ^mmi&mmxLtzo 



oikm^smtmuzo 

itmmiztt^mBmoi&Ti^^u^mi^ht 

iizm^h^^xi'^tzo 
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Making use of this polyester pellet , hollow molded article 
3000 continuous molding was processed with 
theabove-mentioned method . 

transparency of hollow molded article which it acquires and 
state of mold fouling visual evaluation were done. 

Both decrease and mold fouling of transparency it was held 
down incomparison with Comparative Example . 

evaluation result is shown in Table I . 

[0174] 

(Working Example 3) 

While polyester pellet for above-mentioned molding (1 ) 
inserting isopropanol of 3 kg and 8 kg in mixer-equipped 
stainless steel vessel , 8 -hour , agitating withapproximately 
25 deg C organic solvent treatment execution intimately it is. 

After that, liquid removal * water wash * dehydration it did, 
in nitrogen atmosphere , 16 hours dried with 135 deg C. 

Making use of this polyester pellet , hollow molded article 
3000 continuous molding was processed with 
theabove-mentioned method . 

transparency of hollow molded article which it acquires and 
state of mold fouling visual evaluation were done. 

Both decrease and mold fouling of transparency it was held 
down incomparison with Comparative Example , 

evaluation result is shown in Table 1 . 

[0175] 

(Working Example 4) 

While polyester pellet for above-mentioned molding (1) 
inserting isopropanol solution of 0.05 weight %trimethyl 
phosphiate of 3 kg and 8 kg in mixer-equipped stainless steel 
container , 6 hours , agitatingwith approximately 25 deg C 
phosphorus content organic solvent treatment execution 
intimately itis. 

After that, liquid removal * water wash * dehydration it did, 
in nitrogen atmosphere , 16 hours dried with 135 deg C. 

Making use of this polyester pellet , hollow molded article 
3000 continuous molding was processed with 
theabove-mentioned method . 

transparency of hollow molded article which it acquires and 
state of mold fouling visual evaluation were done. 

Both decrease and mold fouling of transparency it was held 
down incomparison with Comparative Example . 

evaluation result is shown in Table 1 . 
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[0176] 

(Ilj5£<5ij 5) 

[0177] 



3000 ^mmMmoLLtzo 

[0178] 

3000 lo]2l^J*ffJ toXL/io 

mMz^^mm(DmBmis^is±my^*i 
(D^m^smmuzo 



[0176] 

(Working Example 5) 

Other than using polyester pellet (2) for above-mentioned 
molding , theoperation of being similar to Working Example 
1 was done. 

hollow molded article 3000 continuous molding was 
processed with above-mentioned method . 

transparency of hollow molded article which it acquires and 
state of mold fouling visual evaluation were done. 

Both decrease and mold fouling of transparency it was held 
down incomparison with Comparative Example . 

evaluation result is shown in Table 1 . 

[0177] 

(Comparative Example 1) 

In Working Example 1, other than deleting water treatment 
step , hollow molded article 3000 continuous molding 
wasprocessed with as similar to all Working Example 1 . 

transparency of hollow molded article which it acquires and 
state of mold fouling visual evaluation were done. 

Both decrease and mold fouling of transparency it was 
recognized incomparison with Working Example . 

evaluation result is shown in Table 1 . 

[0178] 

(Comparative Example 2) 

In Working Example 5, other than deleting water treatment 
step , hollow molded article 3000 continuous molding 
wasprocessed with as similar to all Working Example 5. 

transparency of hollow molded article which it acquires and 
state of mold fouling visual evaluation were done. 

Both decrease and mold fouling of transparency it was 
recogiiized incomparison with Working Example . 

evaluation result is shown in Table 1 . 

[Table 1] 
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[0179] 

[Effects of the Invention] 

Including at least 1 kind which is chosen from at least I kind 
and phosphorus compound whichare chosen from 
manufacturing method , namely, aluminum of polyester 
which relates to this invention andgroup which consists of its 
compound , At same time under existing of condensation 
catalyst which includes at least 1 kind which is chosen from 
Sb , Ge, Ti, Co and Mg or other 2nd metal-containing 
compound as according to need , 2nd metal-containing 
component , liquid phase condensation polymerization , 
granulation , preparatory crystallization and solid phase 
polymerization doing polyester , polyester pellet which it 
acquires by factthat it contacts any of water, phosphorus 
content aqueous solution , organic solvent and phosphorus 
content organic solvent solution , the said polyester forming, 
as for hollow body , sheet, film or other polyester molded 
article which is acquired in transparency beingsuperior. 
Especially, accompany mold fouling with such as formation 
of cyclic oligomer attime of melt molding surface skin 
roughening and whitening or other quality decrease which are 
controled, itbecomes possible to be able to connect to 
productivity improvement. 
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